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TO THE' KEADER. 


FIOv neceſſary,and of what excellent uſe the Do 

4 Arine of Triangles ir, in Altronomy,Geogra- 
PW phy, Navigation, Fortification; andother parts 
of Architcctureyon all the kinds of Peripective, 
By iDyalling,and in the praltice of other parts of 
the Mathematicks:!s ſo mnch the bet ter known 
untoevery man, by bow mich he hath been 
more excerciſed in theſe Arts, For which 


1 

B. cauſe there hath been for many former ages, 

© 1d | much time and diligente beſtowed by moſh in- 

£— _—_ = duſtrions and learned men, to reduce it to 4s 
orext perfettion as they conld ; and much hath been done to this purpoſe o f late 
Years. But all that hath been done theſe many hundred years, is not Comparas 
ble to that which hath been effetted m or times, by the henenrable Lerd 
John Nepair Baron of Marchiiton : who by an invention of Logarithms, takes 
ana y thoſe diſſiculties that were in the prattice thereof, Which mention hath 
been illuſtrated and much ſerfetted by the labours of M, Henry Brigs, Nei- 
ther is M\Edward Wright to be forgotten, though his endeavours were ſooneſt 
prevented gAnd theſe were the firſt that communicated their labours on this 
ſubſet tothe World , being men, as 0 © are piety and integrity of life; ſo 
of that excellent krowledge inthe Mathematicks, as few ages afford the like. 
Of the conſtrutt1on and divers application ef Logaiuhmes , Ar, Brigs hath 
written a book, call. d Aricthmerica Logarithmica, Aud ſince again began ano- 
they excellent work of like nature, entituled, Trigonom: tria Britanica, / have 
onel ſeen (in the hands of a friend of his) a primed (opie of ſo much as he 
had done , namely, t be Tables ,. and (one part f the Treatiſe, touching the 
conſtruttion of thoſe T ables: but whileft he was in hand with the reſt, e depart- 
ed this life. Wherefore having my ſelfe ſome years paſt (but eſpecially this 
laſt winter) beftowed more then ordinary pains in conforming the Do&rine of 
Triangles , 19 the nature of Logarithmes now inuſe; and yet ſo, as the rules 
might likewiſe be applied rs natwrall Sines, Tangents aud Secants aadalſo to 
irſtrumentall operatians: and conſidering the preſent want of dire&ions, and 
of ordinary T ables inthis kind, I have ; Way ood to publiſh theſe, If avy 
man think. it ſhould be 4 hinderance to them, who have been at the charge to 
Print that which Mr. Brigs hath begun to write upen this (ubjet ; be may be 
pleaſed ro take wetice, that though we gy” baudle the ſame thing, yet it fuck 

23 ; KC 
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To the Reader. 


ſuch a different manner,that there is ſcarce any one propoſition handled by us 
beth ; beſides his in Latint nine in Engliſh: ſo that though his were finiſhed 
according to, his intent aud method,the one would little or nothing prejudice the 
other. I rather hope, as the caſe now ſtands, that this will further the ſale of 
his; foraſmuch as the rules here delivered may ve; «pe; be applied to bis T a- 
bles, and almoſt to any other, And they tre (ib ooree ly for ſphericall trian- 
ples) as I doubt not willbe found more cafie for memory, and more ready for 
prattice, then thoſe that have been formerly uſed, If in yah things you find me 
too bref, or otherwiſe faulty,I hope you will pardon it ; ſo much the rather, be- 
rauſe all this Summer, whileſt this Work,was printing, 1 was abſent upon ne- 
ceſſar —_— above an hundred miles. «And to ſome part of amend;, 
7 [hall (Grd willing ) be ready to grve further ſatisfation herein, by word of 
wonuth,or otherwiſe to thoſe that deſire it, As touching others that are bent to 
Uetr aft ion, and will be glad to ſnatch at every occaſion for that purpoſe ; I 
remwld wiſh them of a better minde, and to rememigr, that it is much eafierto 
finde faults in another mans work, than without the light thereof to make the 
lthe. I have detralted ns man,but have oy + attributed to them whoſe works 
I have uſed that which is due unto them; deſiring ſo to be dealt withall a 
deal by others, But I am already —_—_ af the unfriendly dealings of ſomeguey 
of owr twn Conntrymen, who when theſe tables were printing,and almoſt finiſh- 
8d, came tothe Printing- Houſe, and not onely took, a ſufficient view of them 
there, bur carried away 4 preſident without the Printers leave and have cauſed 
them to be printed beyond ſea ; the impreſſiongr 4 great part of it being already 
come over, Indeed I challenge leſſe intereſt in the tables than in any part of the 
| Sookefor there have been formerly divers tables tothis purpoſe ſet forthboth by 
o#r Connrymen and by ſtrangers. eoovtge, Goa. none of them have been or- 
dered in this form before,which1 am very willing all ſhowld uſe that likg it beſt. 
But to make another impreſſiowof rhiſe,before any of them be ſold, ro prejudice 
the ſale {bm on equently to endawmage theſe that have bin at he charge 
ro print them ; is a manifeſt injury to them and'me, But tolet paſſe this, it may 
happily be expetted that I ſhould have ſhewed the application of the DoQrine 
of Triangles, i# the Mathematical arts before mentionad;& «, But other ne- 
Ceſſary ercafions withdrawing me, [ had rather leave that untouched, than by 


' making animperfett application in every of them, heap together many. titles 
with Ire or ng profit to the Reader, Tet I have FB fooled to mo here- 
-ahto Cert ain problemes, ranching the three principal kindes of ſailing, Which 


with the reſt 1 commend td your friendly Accept ance, Farewell, 
Towerhill Anno 1631, Noyem,1, 
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- of the lines ufed in mein Plain and Spherical 

M Triangles, 

” 

d FIT $1 [5 will not infilt upon the definitions 

y 0, VER and firſt ninciglae Geometry, be- 

'e bo) | ing laigely handled by many, and 

'y / \ Ws mg wherewith every man mea y con- 

- "Wt yerſant in the Mathematicks is ac- 

p. quainted : but come to thoſe thi 

1, which more immediately danegenche 

re Doltrine of Triangles, Which con- 

Ti fidereth in every Triangle fix things; 

1e namely, the three ſides, and the three 

fr. ] angles: ; and teacheth the analogy and: 

by propo rtiofiality of "ug vooſint ſor, that any three of thembe- 

es hr gray rcp ie the rule of proportion be difco-, 
vered, os Fas. "nay hericall triangle are arches of a. 

h cixe que wore of a her ip are. meas / 

theſe fares: 


fured by arches of a circle, therefore the on of 


the 


f + Trigonometree, 
one to another cannotbe declared, unleſſe cheſe arches be after a ſort 


reduced to right lines; becauſe the proportions of arches one to ano« 
ther, and of an arch to a right line, 1s not to this day found ous. 

Theſe arches of a circle are after a fort reduced to _ lines, by 
defining the quantity which the righ: lines to them applicd have, 1 
reſpect of Radius or the ſemidiam:rer of the circle, And it 1s to be 
underſtood, that cvery arch of a circle 1s m2aſured by degrees, mi- 
nutes, ſeconds, thirds, &c, a degree being luch a part of a cucle as 
the whole gitcumfertige wheth»t grearot heie conteins 360, A de- 
gree is meaſured by minutes, ard every degree is ſuppoſed tro con- 
teine 60 minutes, In like fort, cyery minute conteuns 60 {econds, 
and every {econd 60 thirds, &c. 

And although the meature of cvery arch cannot be exaRt lyex- 
preſled by theſe parts, yet it may be fo _ exprefled that all (en- 
ſible erygur in ordinary ule and application [hall be avoided, which fs, 
eſtecmeFufficient, 

I, The rightlines applied to a circle are (bords,Sines,T angents and 


Secants. 
2 eA(hord « 4a right line 
— drawn inacircle, from one pay: 
D of the circumference to anothe x, 


Ji} eovoros eo woos x Thus C Fis the Chord of the 
arches CEF, and CKF, alfo BH 
thediameter,is the Chord of th: 
: ſemicircles BEH, and BKH, 

a The right Sine of an arch, 

| i balf the ul of ewice that 
arch, As CG being halte the 
C F is che right five of the 
arch CE, alſo ofthe archCB K. 
whieh arch C.E is the halfe of 


CEF. | 

"Whence firſt it is manifeſt,that rhe right fine of an arch leffe than a 

quadrant ; is alſo the right fine of an arch as' much greater” than'd 

: For asche arch CE is feffe than a quadrant by the arch 

C,ſo rhe arch CK doth as mich exceed a quadrant CG heing 
the right fine to them both, | "EY | 


$0 


Bookt. 


So that properly the ſine complement of an arch is the fine of £ 
complement of a (efer arch unto a quadrant,” As the complement of 
the lefler arch C Egyunto a quadrant 13 the arch CB, the fine whereof 
is C I, whereforgCL is properly faid to be the fine of the comple- 
ment otthe arch CB, | | 

S:condly, that the right of any atch, isa line falling from one 
end of that arch | rly upon the d1ametcr drawti to the 0- 
ther end of that arch, AFC G, is perpendicular toK E, 

Thudly, that the xightfine of the complement ofan axch, is equal] 
co that part of the, ter, which lieth berweene the right fine 'of 
that arch and the.genger, As C L, the fine of the complementof C E, 
15 cquall co A Gg'» | | 

4. T he verſed ſine of an arch is that part of the Diameter which 
lieth between rhe right fi ne of that arch, and the circumference, Thus 
G E is the verſed fine ot the arch CE: and G K the yeijed fine of the 
archC BK, «a6 | | 

5. If unto ont end of an arch there be drawn a diameter, pd to the 
other end a right line from the center cutting the circle; andif from 
the end of the diameter be raiſed a perpendicular till it concur wit 
the line cut ting the circle, that pergendicular is rþe tangent of that 
arch, AsDE - he tangent of the 95 ry Abb Don © 

6. The foreſaid right line cutting the circle, ss the, (ecans of abi 

arch, TA D is the lecarit of the = <hC E. Pets Y 4 

7. Now to define or expreſſe in number;, the quantity that theſe 
rig ht lines have in re[peit of the ſemidiameter of the circle, s the 
conſtruttionof the tables of naturall ſines, tangInts and ſecauts. 

Thus ſuppoſing the {emid:ameter of the cucle AE to be 190co08 

arts, and the arch C E to be 36 degrees, the right ſine of thay arch 
G will te 500coo Perth the gangent E D 5997350, parts, and the 
ſecant AD 1154701 {uch parts, The quantitigs of the verſed {ines 
and of the chords of arches, arc not uſually expreſled in the Tables, 
becgule they are eaſily found by the right fines? * Asthe verſed fine of. 
the arch CE, namely G E, 1s found by ſubltraRting the fineepm- 
plement of CE, namely A G, from the ſemidiameter AB; alls che 
verſed (ine of the arch KB C, is found by adding the ſane AG, 
thefemidiameter AK. allothe chord of thearch CE F, 
1s found, by doubling the bne aha hararch, pets 
?! 


4 TY:gonomenrie. 
CG. So that inthe tables, there are onely expreſſed the Right Sines, 
T es, and Secants of every arch of a circle not exceeding a 
moat. Which how to finde is y ſhewedby Laxebergies, Be 
tiſcus, Mr, Henry Briggs, (which I have not yet read)and by others, 
therefore we —o_ that, And intending to ihew the reſolution 
of plain and ſphericall triangles, after a more cahe and compendious 


way, by Logarithms lately invented by the Honourable Lord Jobs: 


Nepair, Baron of Marchifton, and ſince further perteRed by the 
late learned Mathematician Mr. Hemry Briggs, = of ever worthy 
memory ') we come in the next place to ſpeake ſomething of the na- 
cure and afteRtions of thoſe numbers wherein I ſhall ( as occaſion re- 
quireth ) follow Mr, Brig gs in his eArithmetic a Log arithmetica, 


hmm——_— 


CHAP. 11. 
Df the nature and affetions of Log arithmes. 


Ogar shbne; are number if, ſo fit ted to proport tonall numbers, t hat 
5 elves retein equal differences. 


As let there be a rank of numbers how many ſoever in 
continuall proportion, namely,1, 2. 


_— Log Log 4. 8.16, 32.64. 128. 256, and let 
_—_ | there be as many other numbers in 


any progreſſion arithmeticall, as 
3-5-7-9.11.13.15.17.19. then for- 
almuch as theſe later are equidif- 
Wn nn nn —— ferent (for every. one differs from 
| his next by 2 ) therefore they arc 


I logarithms to the former each to 

_ .. his correſpondent. As 3 being the 

SP" PT oh. 7g of 1, and 5 of 2: 7 

13s 1s the Logarithme of 4, and 9 of 

| 256 $8: and the like is to be underſtood 
of the reſt, _ : 

So likewife 6.1.2.3.4.5.6.7.3. are Logarithms to the ſame num-' 


bers, and fo are ©, 3,6, 9, 12. 15.18, 21. 24. And fo —_— 
; rs 


The firſb Booke 5 
thers might be found, obſerving that where numbers are in like pro- 
portion ; the ny of cher Logarichms muſtbe equal, , 


And oo any of thþle three rowes. may be Logarithmsto the $5 
they wa rith. to any.other nurabers. ay continuA. þ Kion, 
2 i; sf onr nujubers,ohe fir rſt excepd the fecoud as much as whethird 


exceeds the fourt h : than the ſumof the firft and fanrrh wwequal to the 
ſur: of the ſecond aud third, and i + a " mY 
As &, 5,6, 3, bare 8.cxcceds 5, as eng Sexes 
the ſum of the (fixſt (8nd fourth, namely of 841 
lum ot rhe [Keond and.thard, namely of 5 and 6, 9095 oo _— 
where the ſummeof the "= 37, and lo of the tivo nm 
_ = mg in D6 
wumbert +l? the Log arithus of. the firſt ſab- 
PLE-S gods the ſum of the — of the ſecand.apa ; "6, 
leaves rare Logarithye of the | © | 
As if the proportion. be, A - 20.32: ſo 64.204 fourth num- 
ber : here adding; 5 and 6 the eguthoce of the ſecond and- third, 


the ſumme is 2x ; from. which Abſolute Logarith. 


ſubltraſting 8, the Logarithme of | numbers. " 
pr firſt; the noni iiderſia My "KS PTE, 
ichune-of the fourdh ptoporti= 33 Te 0 
x 2 ( by ſuppoſition .) * ry 
or fcem pointion = 
the firſt —_— is in proporti- 3 


on to 'the:ſecand, /as the-thard i» x0 the fourth, therefore ( 
firſt defimition of this: ſecond , chapter ) the rural 
firſt-and fcond- differ -as much 25 the Logaruh jg Logprihany 
and fourth, therefore ( by the ({ecend propaluien ) the fun of 
Logarichmes of the firſt} and fourthy 45 cquall to the Pane g 
Logatithmes of the ſecond and third; therefare if from the _ 
wg) rithmes of the ſecand and. third, be taken the Lc gazithme 
of the firtt,chove remains the Logarichmc of the founh "7 
; Corollary Henceit i evident, ene TE 


all, the ſank F che Logarichmes of the 

phe ſun of the Logarithmt: of the ſecond and thir 

ef ths arithmes of the firſt and fourth, dre np all tothe 2's 
garichmes of the and ebird; then 6s t dime fewef the 

the ſecond, as the third us to ay ' 


Let 


Trigonemetrie. 
Lerthe proportion be 


As256 8 Here the ſumme of the Logarithmes of the 
w 3*©,,...)5 firſtandfourthynamely, 8 3 thatis 11, is e- 
fo 64@ 5 quall to the ſum of the logarit of the ie- 
to $ cond and third, namely ot 5 + 6 that is 11, 


. If in of ſubftrating the foreſaid Log arithme of the firſt, 
m—_ rn. La 9a pr Lot to any >. Ya the _ 4- 
batring that number, is 4s much as the remainer would have been, 

The complement arithmeticail of one number co another ( as here 
we take it ) is that, which makes that firft number equall rorhe 0- 
ther ; thus the complement arithmeticall of 8 to 16 35 2, becautc $ 
and 2 arc 10, Ando the complement arithmericall of 9,76144 to 
20,00000 1$ 10,238 56, becauic 10,23856, and 9,76 144 added to- 

er, are 2C,00000, | 

Now, then whereas (in the example of the third propoſition be- 
foregoing) ſubſtrating 8 from 11, there remained 3 ; if inſtead of 
ſabtraAing 8, we adde his complement arichmetical ro ro which is 


2.the 1s 13, from which abating ro, there remains 3 as before, 


and the like is to be underſtood of any other, 
The reaſon is manifeſt, for whereas -we ſhould have abated $ out 
of 11, wedid not onely not abate ir; bur added moreover his comple- 


ment to 10 which is 2,wherefore the totall is more than it ſhould be. 


by 8 and 2, that wy to; Wherefore abating 16 from it, we have the 
Logarithme,dcſired, 
Which rule although 


a5 ſhall hercafter appear in due place. | 

And thus much of Logarithms in generall, whereof ( as is before 
noted Ythere might be fitted divers kinds, but we intend to uſe on 
that kind which were framed by Mr. Hexyy Briggs, atthe re 
ef the Baron of cAfarchiffon ; where acipher is made the logari 
of 'Uniite or 7, and an unite with many-Ciphers the Logarithme, 
of 10, and the reſt fitted accordingly : theſe being rhe beſt kind. 
and the- ground of all the beſt tables of Logarichms hichereo put 


ny | | 
of this kind are the tables to this book annexed, which want- 
mg 


it be generall, yer we ſhall ſeld »me have oc-. 
cafion to uſe any other complements, than ſuch as are complements, 
ofthe Logarithmes given, either to 16, 0080000, or to 20,0000000, 


© 4 - 
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The fr ft Beoke, y 


ing leaſure to calculate my (elf, I conferred together ſuch as-wer® 
formerly extant, and out of them have drawn theſe. It is true that 
the firſt of theſe differs in torme from all others, but Ihave ordered 
it thus, eſteeming it moſt convenient and ready for ordinary uſe. The 
later ſheweth the Logarichms of abſolute numbers from 1 to 10080, 
and may be uſed for numbers farre greater; the firſt ſhewcth the 
Logarithms of the Sines and Tangents of every —_ nunure 
of the Quadrant, and alſo the complements Arithmeticall of the 
Logarithm of every Sine, which ms: nay 23 a Table of Sccants. - 
Which Logarithms of abtolute numbers, Sines and Tangents, we 

may cal! Loyarithmetical numbers, Sines and Tangents, or ( with 
their firſt Inventour ) Artificiall Sines and Tangents, as being uſed 
tor, and inſtead of che naturall, And thus if you enter the later of 
thele Tables with any abſolute number, you finde againſt it his Lo- 
garithm, if you enter the firſt with any number of degrees and 
minutes, you finde againſt it his artificiall fine and tangent, cach 
under his proper title. As entring the Table withan arch of 30 de- 
orees, ©@ minutes, I finde the artificiall ſine thereto anſwering to 


be 9,6989709, and the tangent 947614394, Which are the loga- 
rithms of the naturall (ine a. and © the naturall nf 
577359. And contrariwiſe a logarithme being given, you may rag 
the arch thereto aniwering, Re” pa 
Of artificial lecants we make little uſe, but if youdefire the arti- 
ficiall ſecant of an arch, ſubſtraR the arcificiall ſine of the complemenr 
of that arch from twice radins, or 20,0000800, the remainer is 
the ſecanr required, As f I deſire the ſecant of 223 deg, 37': 1 finde 
the ſine of his complement to be g,965 2480, which An | 
20,0000000, there remains T9,0347530, the ſecant of 22 deg, 37": 
the xeaſon whereof is evident by the Corollary of the firſt Theoreme 
of Variety hereafter following, chap. 4. inſtead of theſe ſecants we 
have ſet in the two laſt columns of the ſecond Table the gs 
ments arithmeticallof the fines, toryery of which if you adde radi, 
or 10,0000000, become ſecants : theſe being more neceſſary 
than the ſecants, and by which the ſecant of any arch is moſt jeadi- 
ly found ; for if the fine of at! arch be in the firſt column, his 'fe- 


can is in the laſt, (adding as aforeſaid radius ) if the ſine be nhe 
' ſecondythe ſecanc 13 im the one, Ao] EE 


B4 | 


of 22 deg. 37", the (ine thereof 1s in rhe firlt columnytherefore T lovite 
for the ſcrants in the aſt, where I firide 0347520, to which adding 
1©,0000000 or 10, it is 10,037 520, che fecant of 22 dg. 37%. 

che Charatter of Logari hmei, | 
"The Charater or Chira&+riftical/riote of every Loparithme in theſe 
tables, is the firlt figare or ftqures rowardFthe left hand, diltinguiſh- 
ed from' the reſt by a Comma : and it ſheweth of how many places 
aboy* rhe place of unites , the abſolute number ro rhat logarithme 
belonging doth con(#ſt, And thus the charater of che Ingarichndes of 
every number lefl* ch;n 10 18 0g but the charafter of the Iogatitne 
of 10 is 14 andſo ofallother numbers co 100: but th? charaQer of 
the logarithme of 109'is 2, andſy ofthe'reſt rv 1000, and the cha- 
raQer of the logarithme of 1000 is 3, and fo of the reſt to to000; 
and fo forward, Wherefore, by the character of a logarithme you 
may know of how many placerrhi abſolure number an{werwg to that 
Jogurithme doth Conifift. = | 

6. To finde rtadily the complement arithmettcall of a logarithme 

The, complement arithmierical of a —_— (as it is moſt uju- 
ally taken ) is the reſidue of that logarithme unto 1 0,6000000, As 
thecotplement arithmetical bf 9, ro7go54 15 that which rtrakes it 
p10, 60600607 i therefore 9, rupyo5y be ſublirafted from 
10,0000000 the remainer is his complement aricthmeticall. 

Bur to ſubſtra& it readily, Tbepin (contrary tothe ordinary courſe) 
with the firſt figure toward rhe left hand and write the complement 
or refidte thereof uito g, 4nd ſo I do with the reft, till Tcome to the 
laſt figure tqwatds” che right hatid, and thereof” I'ter down the refi- 
due wito 16, This forthe tdmplement arittimcricaiFof'7, 1049054 
1 wie, for 7 Nix tefidiie aries grwhinetis's 5 for 1, $ far 6;9 ; ory, 2; 
for 9,6; foro, g; for 5,4;and for 4,6: ind fo I have” this mimber 
2,$920946, which is the complerhent atithmieticall off 2, r079 054 
unto 10,0006000, , | the x 

$6 iff diſire the Sipcincnr arithrhericall of 'g,9852480, urito 
20, 6000000 -'T'write for 9.0: for g agaiti 6; fors; 3; for Ub for 
If for 4,5; for. P, 23 and the cypher;and {o Thave 0,0247y30; and 
etoreall putting an unite it is 10,0347 520, tht complenrent arith- 
meticall required, © * *: | 
| The complements arichmetical of the artificial finesare expreſſed 

a0 an 


PE 


in the tables 5 and the g&mplemetity aritfmctieal of che tangents ate 
the tangents/of their eſt : as we ſhall farther ſhiew bere- 
aker, 


© 7:16 findetli Logarithmid of angmber chat both @ frathion tn: 


the fiumber and fraRion propoſed, As if I telire the Iogarichm 
of ri T reduce it irito jar umpro- 


jon fnaking it $* and find-+ Xumerator 40. 1,6020600 
ing. the logarithme of 'qo to be Denowinator 3, $477h213 
1,6020600, and the prion 3 13 4+ 1,4 2493$8 
to be 0,4 7t3i2, I reR the'lacer | alk';t YAAU 5 | v0 14249 

from the former, the xefnainer is 3,1 249 388, which ia the lohuridhme 
of 1 3 7, *<quited, _ ;<o} 13 2406 
is, for that every fra&tion ( whether proper or. umpre- 


er 


The reaſon 1 
per ) ſignifies ſome part or parts of an unite, the denominator ſhew- 
ing into how inany parts, the unite 18 divided, and the numeratar 
ſhewing how many bf thole parts are by that fraction fignifitd:: 
Whereſre 4 a5 che denominator 15 in proportion to the numpratot, 
ſo 18 x to'th: value of that traction z;cherefore(by the copy : of 3- prope 
chap + 2) the ſumine of the*logarithms of the denominator-and- of 
the fraction, is equall to the ſunime of the logarithmes of the qume- 
rator nd of i ; bur the logarithitie of 1 beihg o the logarnhme-of 
the;numerator' alone, is cquall ro the ſumme'of the logreichmes of 
the Ny ocninese andof the fraction; Therefore if from the logarithme 
of the numerator be ſubraed the Togarirhme of the dznominator, 
the remainer is the lozarithint of he fra Hon, Thus ia the foregoing 
a9 ik Cie 2128110 - : TCA. 

Az the Dene re 3+ 1 ON77131 
> to the numerator, 4. 1,6020600 . 
is X 


| toF*, or to 2,33*' - 1, 1z024938$- |): 2:1: 

ri of aproper rain Where j ha be mofode Yar | 

logatithine of eunite 1, 1s ©, and eyery proper fraftion is letſe than 
a 


©. 
\—_ a—— I" —— c 
——_—_ X 


40 X awe pA 
an unite ; therefore the logarichm of ey oper fraction is leſſe 
than o. As if we defire the logarithm fs prope fration$; I 
find the logarithm of its numerator 2 to be 
0,3010300, and of its denominator 3 to be 3, - 0,301030 
0,477 1313, andſubſtraRting the lacer from 3. ©,4771213 
the former, there remains 0,196091 31 for Þ ©21760913 
the logaruhm of } that is 0,1760913, lcſle 
than 0; which though ic may ſeeme ſtrange to ſome, yet being 
well underſtood by the skilfull in arichmerick, end of no 
here, I paſſe it over withour further explanation, ep 

8, Tocorrelt any number found in theſe tables, by rhe 

; part proportional, 

I put theſe things here at the beginning as the fitteſt place for them, 
not that I cficem it necefſary for young beginners to have them all 
perfectly before they © any further, for, for ordinary occaſions 
the numbers in the Tables may (for the moſt ) latisfic with- 
out correction by the part proportionall ; eſpecially it in plain trian- 
gles you reduce the meaſures of the ſides into their {malle(t parts, 
as if a ſide be given in paces, you may reduce i into feet or inches, 
( keeping wiki the compaſle of the Table : ) if in poles, you may 
reduce it 1nto yards or feet; ifin miles, you may reduce it into fur- 


in 
44 


Jongs, poles or paces. Or, which is melt caſic and ready, you ma 
andrech 


reduce all meaſures into decimall parts, as into tenths and 

parts, putting behind the number given a cipher or two, As if a fide 
of a plain a—_— be 57 leagues, if we put a cipher behind, it- will 
be 570 tenths of a league: if rwo ciphers, it will be 5700 centeſmes 
or hundreths of a league ; and ſo for any other meaſures. And the 
queſtion being wrought, the 'anſwer will come forth in the. like parts, 
Which are cally reduced again to integers With their parts, 

As ſuppoſe the ſide of a plain triangle given be $7 leagues, and 
we deſire to find one Hl were s to the hundreth part of a 
league, I put behind it two ciphers, and ſo it becomes 5700, and 
working as yeu ſhall hereafter be direRed, admit there come forth 
for the hide required 3475, then 1 ſay, that the fide required is 3475 
centeſmes or hundred parts of a Jeague, that 1s 34 {5 leagues, or 34 


mend 75 ani efe league. | 
-: If there be a fration annexed to. your number given» As if you 
' would reduce 57 leagues to cemelmes, 1 pur behind 59 two weve 


[ 


av Ag we 


Thefirt Book. 11 
that is, 1 multiply it by 20@ Y and fo it becomes 5700: alioT 
Send ds. ot, the Ain namely behind 1, two n+ wy 
and ſo it becomes 200, which divided by the-denominator 3, the quo- 
eiemr is 33, ( omitting the fraction } which added to $700 » the 
fummeis 5933: And ſo much is 57} in centeſmes of a league. 
If you T—_ have it only in tenths, you put behind the whole num- 
ber, and likewiſc behind the numerator of the fraction, only one ci- 
pher, and in all things elle do as before : Which being cafie and 

common forbear to be large therein. 

But when more cxaRueſſe is noms you may attein to it by the 
part proportionall, after the _ theſe examples following. 

xample x, 

Let there be required the Po +6 i anſwering to this loga- 
ruhm 64 an Leoking for this Logarichm in the cbiliads, T 
find not the lame, bur the neereit leſle chan it is, 1,9344904, againſt 
which I find 86, which = may corre& by the part proporttonall 
thus.. change the character given, —_— tobe 3, and ſo it be- 
comes 2,936998 26, tor this I look in the Chiliads, but not findi 
the ſame, I find the neerelt lefle than itto be 3,93696 59,and againlt 
it this abſolute number 8649 ; whence it appeares, that che number 
anſwering to the: Jogarithme propoſed, is 86 %;, and ſomething 
more 


Bur if you deſire more exacneſle, as to correR it two places fur- 
th:r : ſubſtrat 3,9369659, the nearelt 
lefler logarichme, from 3,9 370167, the 3,9369846 } differ, 167 
nearclt greater , yoting the difference 2,9369659 
which is here 502: Allo ſubltrat the  3-9370161 T differ. $503 
lefler 3,9369659, out of the logarithme 
iven 3,9369826, noting the difference which is here 167, Then fay 
y the rule of proportion, - 
As the greater difference 503, 1s tothe lefler 267 : 
So 18-100 to 335 (and ſoinewhat more which we omit) which pur 
behind $649 towards the right hand, ſhews the number required 


| tobe 862%; and ſo is itvertifiedto 6 places, 


Example 2. | 
| Let there be required the abſolute number anſwering to this loga=- 
rich. 5,9 369826. Treat \ 
Becauſe the charaQer or charaReriſtick is here 5, therefore the 
ab- 


3,9 36 9836, and fange 


T2 Tran metre 
abſolute tumber avſweriog to this logarachme muſt conGht bf 6 ple» 1 
ces: whereas the ablolue numbers in thels {Jiliade pe 1 re 
four places , therefore {changing tha chareRer) 10-3, 1 look for; 

he nh aka c-lafle Ns: 
— oegatied $ cxing tramac' 167 andagaiukt | 
2-9 349826 *Y 5 findethe abſolute number 8649, which I 


393696592 note: and the neerclt greater than, the logs 
349379161 $4iffer, T{lye givenis 49370161, differing ifromhas 
h next before found 502 ; therefore'I tay by: the: 
rule of propontian, :i wo 7 out r  I rn it #75 
As CR — difference 4502415 to thelefler 167 : | 
So is 100 to 33, which pug bakund 8649 towards the right hand, 
ſbcws the-gumber anſwering to the Jogarthme given to be 864933. 
and (6 nny,you figde.any amber not excecding 6.places, anſwerin 
to any: Ne Pho ed, | pv C1: 
If ne x6 tc £xamplecs you defwre it bur to 5, places, then for 
the third nu an che rule of proportion ( which 1s here 100 ) pur: 
10, and ſo the quoticat. willcome out in one figure, which pur to- 
wards the right hand as þefore, ict 5114 
" [ Example. 3- | k 1 ! 
. Let be requircdto finde the logarithms auſweringto chisabfalute 
r$6 . ws 40 
- I fide =6 Chiliads the logarithme et the firſt foure fipires 
$649 to be 39369659, and becaule the number given confiſts of 6 
places, the charateriflick mult be 5,theretare 5,9369659 15 thel 
rithme of $64900,., Bug,co finde the part proportionall robo ad 
tothis logarithme for -the, 3 3 remaining: Ifſubltract-the logarnhme 
of 8649 trom the logartthme $650, and finde the difference to be: 
593 : therefore I lay by the,rulc ot proportion, 
' As 1001s in proportion to 33: 
So 15 the diffcreyce; 508 to.166 fere. 3la1 | 
Which, 6G added 1B 529 369659, the ſumme 15 5,93698ax,' the 
Ipgarithine of che.aLſohuenu £6493 3 required : ifthe ablokute 
number confilt but of 5 places. .then for the number in the rule 
> proportion ( which here- is' yoo ) put 10, and proceed as be-= 
And alchough in theſe three examples, we have verified bur 6 the 
ſth place ot the abſokte number ; yet might we by chele Tables 


pro- 


=y 


* 
2 
Phi 
| 
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The firſt Booke. 13 
proceed to the ſeventh place, ſeldome _ one whole unite: the 
operation is after the ſame manner, ſave only in ſtead of xco uſed in 
the rule of proportion we put 1000, 

And thus much touching the part proportional in the uſe of the 
firſt Table of Chiliads, Now for the ſecond Table of Artificial Sines 
and Tangents. 

Example 4. 

Let there be required the arch anſwering to this artificial rangent 
9,6197888. 

Looking in the columne of cangents, I finde not exaRlly the ſame 
but the nearelt lefle than it 15 9,6199205 being the tangent of 22 
deg : 37”: therefore the arch required is 22 deg, 7', and ſome part of 
a minute more. Now if you deſire to know what part of a minute, 
namely how many lah it 15 more,we may finde 1t thus, I finde the 
next greater than the tangent given to be 
9, 6200762 , from which ſubltrating 9g, 6197888 &C Differ. 683 
the next leſler, namely 9, 6197205, the g, 6197205 
difterence is 355 7, allo tubltraſting this g, 6 200762 > differ, 3557 
lealt from the tangent given 9, 6199888 
the difference is 683 : I lay therefore by the rule of proportion, 

As the greater difference 35 57, to the leſler 683 : 

So is 60 ſeconds, to.1 1 ſeconds and ſomething more. 

Therefore the arch required, anſwering to this tangent given 
6,6197888 2 deg. 37%, 11", and ſome part of a ſecond more ;bur 
thus it 1s verified to a ſecond, 

And in like ſort you may deale with any other, whether it be fine 
or tatigent, 


— F, 
Let there be required the artificial tangent for this arch 22 deg :' 


37. 11” 1 find in the table the tangent of 22 deg.9 to be 96197205, 
and the tangent of 22 deg: 38' tobe g,/200762, the differonce of 
theſe two 1s 3557, for one minute or 60 ſeconds: therefore by the 
rule of proportion. 

As 60 ſeconds to 11 ſeconds: fo the difference 3557, ©0652 ; 
which added to the leſſer g, 61 97205, the funune is g, 6197857, the 


artificial tangent of 22 deg: 37', 11”, And in like fort you may finde- 


the artificial fines or tangents of other arches conſiſting of degrees, 
minutes and ſeconds, The 


a 
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14 Trigonomearie, 

The general rule and reaſon torall theſe examples may briefly be 
this : 

As the difference ofany two next logarithms in the tables, is to 
any part of that difference: 

& is th: difference of che two numbers to which they belong, to 
the proportional part of thar difference ; and the contrary. 

But becauſe this holds truer in the later part of the Chilliads where 
the numbers are great than in the former ; therefore we have ſhewed 
in the examples ( as occaſion requires ) how to bring the wumbers 
propoled to the later part of the Chiliads, Aud t!:us much touching 
the part proportional, | 

9. If one number male anuher, the ſumme of their Log arithm; 

15 equall ro the Logarithme of their produtt, 


As ct the two numbers multzplied together 
be 36 and 15,theproduR 1s «40,1 fay then that 36. 1,5 563025 
the ſumme of the Logrrichms of g6 and 15, __I5. 1,176c913 
is cqual to the Logaruhme of 5g© , as here 54c. 2,7323938 
you may ſee, 

The reaſon is, for that ( oo ground of muluplication,) Asa 
unite, is in proportion to the,multipher : ſo 1s the nwleiplicand, to the 
product: theretore (by the: Cong/t: otthe 2. Prop: Chap: 2) theſum 
of the Logarithms of une and of the product, 15 ,equalto che fumime 
of the Logarithms of -the -muluplier avd multiplicoand : but the 
Logarithme of unite 4s 0, theretprethe Logarithme ofthe product a- 
lone, is equal ro the tumme ot the Logarithws of the multiplier and 
multiplicand, 

And by the like reaſon, if three or more numbers be multiplied to- 
gether, & lumme of all th:ir Logarithms js equal to the Logarithme 
of the product of them all, 


Corollary. Whence it is manifeſt, that the Log arithme of a nuiys- 
ber doubled, s the Leogarit bme of the ſquare of that member - 
and the Logarithme of a number trebled, is the Log arithme of 
the cube of . ſame mumber, &c, 


ih Logarithmy. 
"Thus the Logarithme of 4' doatbled, is the 4, e,5q20600 
Loparithme of 16, which j$ the tquare of 4; ah 16, 4z;041300. 
being trebled, it is the Logarithme of 64, Which is 64. 1,$c61800 
the cube of 4; as 18 here to be ſeen. 10,1f 
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10, If one number divide another, the Logarichme of the diviſor 
ſubſtraited froms the Logaruhme of the drvidend, leaves the 

Logarithme of the quotient. 

Logarithms- 

As 1:t 540 be divided by 36, the quotient will be 540.2,7323938 

15 I lay then if the Logarithine of 36, be ſub- 36.1,55630 25 

ſtrated trom the logarithme of 540 there will } 5. 1, 17609 13 
remain the logarxhme of 1 5, as 15 here to be (een, 

For ſeeing the quotient multiplied by rhe diviſor produceth the di- 
vidend, therefore by the lalt prop : the fumme of the logarithins of 
the quoticnt, and of the diviſor, 1s equall to the logarithme- of the 
Ciridend : uf therefore from the Jogarithme of the Fridend, be fub- 
ſtrated the logarmhme of the diyitot, there remains the logarithme 
ot the quotient. : < : 

And by the like reaſon, the firſt Hnotient be divided by a ſecond 
diviſor, and the ſecond quotient by#third diyifor Fc. the fumme 
of the logarithmes ot all the diviſors, abſtraKed from the logarithme 
of the firit dividend, leaves th: Jogarulhim: of rhe laſt quorient. 

As if 540 be divided by 36, the quotrent'1s 15, which againe divi- 
ded by 5, the quotient 1s 3: I taythen, thar if the fumme ot the loga- 
richms of the diviſors 36 and 5, be ſuo{traſted fromthe logarichme 
of the dividend 540, there will remain the logarichme of the bat quo- 
tient 3. 

Corol: Hence it is manifeſt, that the halfe of the log arithme of 
any member is the logarithme of the ſquare root of that number, 
and that the third part of the lo arithme of any number, ts the 
logarithme of the cubique wth ſane number. 

, Logarithms. 

_ Thus half he logarichine of 64,is the logarichme 6.4. r,8061860 
of 8, which is the fquare root of 64: and the third 8. 0,9030900 
part of the logarichm: of 64, 15the logarithme of 4 4. 0,6020600 
which is che cubique root of 64, as gy this examplz may be teen, 

| And thus much for a taſte of the nacure and aff: ions of loga- 
ritheas, —_ for our preſent occaſion : he that deſires to be ns af 
acquainted with the conftruſion and diverſe applications of them, 
may read Mr, Briggs in his Arihmetice Logarit hmica, , 
HAP 
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CHAP. 1II. 
Of the foure fundamentall Axtomes, of the Dorine of Plaine 
| Triangles, and of the caſes "oy" from them, 


LEMMA. 


The three «Angles of a right lined triangle, are equall to two right 
Angles: Eudid Lib, 1, Prop, 32, 


Tic Anglcs of a Triangle are 
meaſured ( as we have (aid) by 
arches of a circle, the arch being 
deſcribed on the angular point as 
on a center:thus the arch CEisthe 
mcalure of the angle at A, ſo that 
look how many degrees, minutes, 
ſeconds, &c.arcin the archCE, ſo much is the meaſure of the an- 
ole at A. In like fort, the arch F G is the mealure of the angle at 
B, and I H the meaſure of the angle B D A : and theſe three 
arches CE, FG, and IH are 180 degrees, which is the meaſure of 
rwo rightangles , ( go degrees being the mealure of one right an- 
ple ) tor rheſe three arches C E, F G,and IH, are equall ro the 
temicircle H IK L: FG being equallto IK,andCE,roKL, 

If therefore a triangle be nx angled, one of its acute argles js the 
complement of the other to go degrees, 

It it beag oblique a triangle, yet one of his angles ſubtra- 
Red fromtwo right angles, (that is from 186 degrees) the remainer 
is the ſurame of the other two, or if the ſumine of two of its angles be 
lubſtrated from 180 degrees, the remainer is the third angle. - 


The firſb Boike, 


AxIOME, I, 


Of right angled Triangles. 


gle, any of the three ſides may be put 4 
will be, a Sines,. T ang ents or Secants. 


\ D D 


3-60-28 
- 6 B A B 


S1 EA'D be Radwuky. or the ſemidiameter of the cltcle,' Fly the 

Aft ling es theſe ſeyeral nanies it is called ) then B D 

is the (ine of the angle at A,and A Bthe fine of the angleat D, 

If A B be'Radius, ( as 1n the _ figure ) then B Di 1s the tan» 
getit,”Hid-A D theſ&anr of the angle at A. 


Inaplain right angled T1 
Radin: £t the other 


| 1D,B beRadiug, ( 85. ip the, third figurgthen) A Bis thegany 
ai | __ A D - ſecant of bo: arigle at Db pl 
of , And what proportion the fide nod 2$Radius, hath unto Radius: the 
4 ſame proportion'hath the other ſides, unto the (ines, Mc, or ſe. 
ox cants by them r relente 
A$inthe as zoke what Wa DB ls ch! ueÞ Rady 
' he roms prc hath AB, to df the CDs 
fame tothe ſecant of Ei : and the like isto TA 

- | And mer Lu are deduced the corgllaries or cafes follow- 

tar the.xefolunion. of plain right angled triangles, by three things 


wa ſeveral ways... - 
| rdiltin&tion ſake, weſall the ſitle lubrending the rig ri ght an- 
gleche :, and one ofthe ſides conteining the right an- 
ge we call the Baſe ; abdthe other fidethe Perpendicular, Ke theſe 
4 —_ alis marked witty AD, the baſe wh 4 By 
hemr cular! with D B: and it will noc beamſle ro maarke 
| rrws os ſo, The right angle is always ons: of the theee things 

ven, 

(GC Ia 


18 . Trigonomeirie. 
In the examples, : ſtands for xe : « for rangent : fc, for fine comp- 
.. lemon: mop Apes be ſec: », wk F | 


CasS1n.l. 


>The angles and Baſe given : to finde the perpendicular, 


A; let the triangle propoſed be A.D B, and let there be given 
the baſe A B 968 paces, and the angle at D 67 deg: 237: 
( then the at A isalfo known, being the complement. thereof ) 
#nd let there be required the perpendicular D B, 7 20m may this per- 


pendicular D B be found three ſeyerall ways : For, firſt, putting A D 
25 radius, it followeth that 


As fine the angle at the perpendicular 5.D 67 degr:23' g,9652480 
is in day afu'w le: AB 968 paces 23853613 
fo is {une the angle at the bale, s. A 22-37. 95*49685 


1 3:4791097 


In proportion ro the perpendicular, D B 320 paces. 225950817 


| Heit' (according to the's Prop. (Ch; 2.) I addethe logarichins of 
pts pap rs? A IL A Fry here 
the firſt, atg the remainer which is 2»505<817 is the log 
ofthe fourth? Wherefore Jooking inthe for the-abſolure nwin- 
ber anſwering thereto, I finde the, hecreft to be 320 which-is che 
fourth number required Ir is Comerhing more than 320,' 
vity, and the caſc of the Jearner, 1 omit the fra@zon., | 
Ee Ions 
roy: 22) in lubltrac ity 
Lake (5 ment Arith- ”Y Ee: 
metical, that totall abating 2,D67 deg: 23 gat * +14 
3,885 3672 
| 1 


Radius 1s allo a,5ego817 as. AB 768 pace, 
before, And the work ftands 7, A'224 37, 
11 this mauner, DB 320 paces, _. 2,505odty 


ample , we ſhall be ri qe reſt that follow, underſtanding 
the like in them alſo, * © + | Wort ok 
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Ma | 2, If we wakg AB Radon, the proportion bolds thus, 
As Radius rad:{. 99 deg: cocar: | 
tothe baſe: Morey 23833612 , 
ſo tang; the angle atthe baſe, « A, 22-37, 9:6 19720 
to the perpendicular: DB. 320paces, 2,z050819/ 
Here becauſe the compl: arith: of Radius (which is inthe firſt place | 
11 is —_ I fer down inthe firſt place only 5 meh ornothirg, = 
> | 
r- i 
to | E , 
23 | 
$5 .% 
97 3, If wemalsg DB Radios, rhe 
17 As tang: the angle at the 27 eD 67 23 C0:4r: ' 9619780; 
| 18 tothe baſe: be - 3 
"of ſo is Radius " : 
wo tothe perpendicular, DB za 
Do Beean(s the Ae | 4 ' 
cou gy fs of bis 6 "p ”—- 
be- 4 
fy 
ty ” 
no = PbgY Cars 2, 
rt | | 
w Thea wie grow fo geen ; 
a LE &: Gorbe aaa. and the : ang as. «; 2 
ng A | 


L , y "ey 
ERR i A 517 Tr pager » 
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20 Trightomervie. 
1. Waking AD Radins, 
A fine the angle at the perpen * £D- 67de, 7 c0:4r: ©,0347540 


5 1nproportion to the bale: Ls B 768 pac. 2,885 3613 
lo jsRadius. 9 \-7;, 
t> the bypothenuſal, $32pa | 2,92011 32 


almoſt 832 kk 1 
2, Making AB Radius, 


As Radius, s ge deg: 00", 60: ar: 0, 

IS in proportion to the baſe: AB 768 pac; 238853612 
lo jecant the ang]c at the baſe? ſec: A 32-37, 10,0347520 
to the hypothenuſall, A D832 pact 2,9201132 


How a ſecant is found. by the Table following we haye befor® 


ſhewed' 
3. Making D B Radine. 
As tang, the angle at the perpen: rD.67 deg:a3'.c:a:. 9,6197205 


15 1n propertion to ; A B.768 paces, 2,885 3612 
ſo is the-ſecant of the me angle, ſec'D 67-23 10,4150 215 


tozhe bypothenuſll y AS AD 332 paces, 2,9201132 


"©. Ca$s.3 


The dnglet with the "ce "hv gives : to 


OS BOLTS 1 FAIRY Yi 


IT « Mt: 219k «98K fo 
Dor AD933p wy D 67 deg: 23' Reghired AB. 
I. 1. Making A D Radins.” 
As Radius, .* 4 + 18 gOdeg: 00” c0:47: 0, 
to the hypothenuſall AD 832 pac. 2,9201333 
{o ſinechrangleur the prepens ©) 1 18) GxrB3"v1, | |, 9652450 


tthe baſe, &B 768 _.- TI 
Making AB Radins., .. 3; 
As the ſecant of the " Az is unto the bypochenuſal n 'D: {6} i 


Radius, rothe baſe AB. 
3. Mar- 


The firſt Booke, 
3. Making D B Rading, 


As the ſeeant of the angle D, is unto the hypothenuſall AD : ſo 1s 
the tangent of the angle D) tothe baſe AB, 


CASE 4. 
The Baſe and perpendicular given: to finde an Angle. 
Dat: A B 568 paces D B 320 pac: Required A or, 
I. CMaking AB Radius, 


As the bale, A B. 768 paces. co:a4r: 7,1146388 
;n proportion to Radius: s 90 deg:o0,, 10, 

(0 15 the perpendicular, D B 320 paces,  2,501500 
£0 tang: the angle at the baſe, #r A 22-37. 96197888 

2, CMaking AB Rad, 

As the perpendicular DB 320 pac: co:ar: 7.4948500 
is in proportionto Radius : s 9o'Ues, 007 10, 

ſo is the bale, AB 76Spac: 2,885 3612 
to tangent the angle. at the perpen, « 1) 69823, © 10,380311 2 


And thus are theſe angles found with leſſe then a minute error, he 
that deſires a may uſe the ways we have before ſhewed, 
(ap. 2, Prop.s8. It ſhall ſuffice in the examples of t his book to ſet 
down them eaſure of arches and angles in degrees and minutes :as well 


for brevity, az not to burthen young beginners withall at the fir ft, 
CASE «, 
The Baſe and Perpendicalar given: to finde the Hypothenuſal 
Dat: AB 768 paces, D B 320. Required AD, 


Firſt, by the fourth (aſe. 
Asthe perpendicular, D.B 320 paces co:ar: 7,4948500 
15 1n proportion to Radius: 5 g©-00 | 
ſo is the baſe, AB 768 paces, _ 2,8852613 


to tang, the angle at the pexpen: + 07 deg: 23” 10,3$02112 
C3 Secpntly, 


22  Trigonometrie. 
Scrondly, by the ſecond Caſe. 
As fine the angle at the perpen: 5D 67deg.23 .co:4r * 6,0347520 
1s in proportion to the balc: A B 768 pac: 2,8853612 
jo 15 radius, s 90-00 
to the hypothenuſall, AD 832 pac: 2,9201133 
CASE 6. 
T he Baſe and Hypothenuſall given : to finde an angle 
Dat: A B 768 paces, AD 832 paces, required )), 
1 making AD Radins, 


As the hypothenulal), AD 832 pac: co:ar: 7,09798767 
15 in proportion to Radius: 5s 90-00 
{lo 15 the baſe, A B 768 paces, 2,"852612 


toſine the angle at the perpen: 5D 67 deg. 23/ 9,9652319 
2, Making A B Radins, 


As the bale A B, is in proportion to Radius : 
fo is the hypothcnuſall A D, to the ſccant of the angle at the bale A, 


CASE 7. 


The baſe and Hypothenuſall given, to find the perpendicular, 
Dat: AB 768 paces, AD832 paces required DB, 
Firſt, by the ſixth caſe. 

As the hypothenuſall, AD 832 pactco:ar: 7,c798767 
1s in proportion to Radtus : s 90- 00' 

ſo is the bes, AB 768 paces. 2,8853612 
to.{ine the angle at the perpen: s D 67 deg: 23 9,965 2379 

| Secondly, by the firſt caſe. 

As Radius, 5s go deg:00:c:4: ©, 

15 111 proportion to the baſe: AB 768 pac: 28853612 
to 15 £2ng, the angle at the baſe : rt A23-37 9,6197205 
to the perpendicular D B 320 pac: 2,5050817 


Mr, Friggs ut his Arithmetica Log arithmica C, 19. but in the ſe- 
eond edit, C, 17, reſolves this caſe more readily thus, 


Take the logarxhmes of the ſumme and difference of the hypo- 
thenuſal 


The firſt Booke, 


thenuſall and fide __ halfe the ſumme of thoſe two logarithms, is 
the logarithme of the perpendicular or fide required, 


Aslet 
Legarichm, 
the ſide given by yo. the ſun:me — 332 ©41 200 
the hy pother: ulall83 *r 'rence 1,80618c0 
— 53910 3Cc00 
the ſide requued 320 \ ſumme 2,5051500 


T he difference between this logarithm here found, and that which 
was found by the former operation, ariſeth chiefly by y negletting cer- 
tain ſeconds inthe angle D,and conſequently in the angle eA; for the 
angle «A is indeed 22 deg: 37 11' , and ſomewhat more 


And thus may right anoled triangles b Ye difty 1oumſhed 1 into 7 cates, 
though the relolution of all theſe cates depends upon one rule, which 


iS the ax10me before put, 
The three axiomes tollowmg arc true in all plain triangles, but are 


chiefly intended for the oblique angled ; which now we come to 
handle, 


———_— —— — 


q AXIOME II. 


Tf all plaine triangles, the ſides are in ſuch proportion one to 
anorher, as are the ſines of their oppoſute angles. 


— 


S in the triangle ADE. eAs the fide A)) is in proportion to 
A1 E D - ſo s the ſine of the angle at Eyto the ſine of the angle at A, 
eAnd ſo of the reſt, 

Cont, About the triangle AD E, deſcribe the circle AD EC, by 
Euchd, 

” Pemonit Then are the ſides of the triangle ADE, mens 

or chords in the circle AD E C. So that as 5% chord of the arch AD 


Py _ = to the chord of the arch E D; ſo s the fide of the trian- 


le A ED;( and the like ts to be under ftood of NE ) But the 
if char fines of half the eoy [#brended by thoſe chords,and #8 
* the whole 


23 


24 Trrgonometrie. 
whole is to the whole, ſo 1s the half to the half: Therefore as the ſine 

balf the arch AD, # in 4 
# the fide A), to the [i 
But halfe the arch A D, «: the 
meaſure of the angle at |; and 
half the arch ED 1s the meaſure 
of the angle at A, (by 20. 3. 
Euclid.) _ bh a the ſine of 
the angle at E,ts in proportion to 
the ſine of the angle at A; ſo 
the fide AD to the fide E D. 
And the like ts to be underſtood 
of the fide A E, and his oppoſite 
argle at D.T herefore in all j[ain 
triangles, &c. which was to be 


* 


$4 there be given the angle at _ 


» 22 degices 37'. and the 
angle at E 53 | on 08", and the 
hde A D 780 paces. 
And let there be required the # TIM 


hde E D. Then by this Axiome * Þ 


——_— ro the ſine of Balf the arch E D: 
eED, 


proved, 

And ſeting as the ſine of EF. 
ro the ne of A: ſais AD, therefore alſo alternately ( by 16. « 
Euclid, ) As the fine of the angle at E, & in proportionto AD; ſous 
the fine of the angle at A tothe fide E D &c, theretore 


Ca$t8. 


The Angles of atriangle, with one of the fides being given 


to finde any of the other two ſides. 


As the fine of angle, sE 53 deg. 80", c:4: c,o96891 7 
is to his oppoſite fide given: A D 780 paces, 2,8920946 
fo is the ſine of another angle, s A 22-37 $49685 


this oppoſite fide required, E D z7y paces feres\ 739548 
Here it is not full 375 paces. but wants about 4 ner, but 75 


u the number in the Table neareſt the agreeing to the logarithme 


2357319548 


= 


| The frft Booke, | 25 
2,3739548 without 4 frattion, and I would not trouble _ 
with fraftions at firſt ; having ſpoken ſufficiemly of them Chap .2, 
Set, 7 and 8, 


CASE 9, 
Two ſides being given, with an angle oppoſite 10 one of them : 
to finde an angle oppofite to the other of them, 


Dat : A D 780, E D 1755 the angle at E 53 deg: 08”, 
Required the angle at A, | 


As one of the ſides given, AD 780 par:c:a: 7,1079054 
to the line ot his oppoſite ang:given, sE 53 d:g: c8 , 9,9021083 
{0 15 the other fide given, ED 375 parts, 2,5740313 


tothe (iye of his oppoſite angle req. s A 22 deg: 37%, 645850450 

Intht uſe of this laſt ('aſeyhe angle oppoſite to the greateſt ſide be- 
ing required, it will be ſometimes dowb tfull whether it be acute or ob- 
tuſe ; for in the triangle ADE, in the ſcheame of the ſecond eAxi- 
ome. | 

eAsE/D 375 parts, tos A 22 deg: 37". 

ſoa A E 945 parts, tes D 104deg:15' 

eAnd in the triangle AE C, 

AsEC 375 parts, r$SEAC, 22 deg: 37. | 

ſoAE 945 parts,ro s C, 75 dig:45 

In cit her of which the operation ts one and the ſame, and the ſine 
fownd all onethough the angle in the one exceed a quadrant by 14 deg: 
Iy', and in the other comes as much ſhort : Becauſe every ſine of an 
arch leſſe than a quadrant, is alſo the ſine of the complement of that 
arch to 180 deg, Now this doubt cannot ſometimes be atherwiſe clear- 
ed, but by delineating the triangle as exattly as you can, 


=. Y 


Ax1iOME. Ill. 


In all plaine triangles, as the ſummeof two ſides , & to their 
Fl _ : ſo s the tangent of ” half ſumme of their two 
oppoſite angles , to the tangent of the difference of either of -+ 
them, above or under the half ſumme, 


Lit ADE be an oblique triangle, 


Coilt, 


2 : 


_ 


£2 
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26 Trigdnomerie, 
Conſt, Make A C and AHeach equall to AD, 
, and draw D H, and parallel thereto draw E G; {6 
and draw a line from C to D,-xtending it to G, + 
Demonlſt, And for aſmuch as A H «s equall to 4 
AD, therefore (by 5.1. Euclid) the angle AHD is 5 
equal to AD Hy andby the lihe reaſon the angle i; 
ACD is equal to ADC, therefore the whole angle [ ; 
HDC #« equal to both theſe angles CHD & HCD; f---1 
therefore (by the corr, 31. 3. Euclid) the angle 7 , 
HDC «i aright angle, And for as much as EG is ; 
parallel to HID,therefore (by 29. 1. Euclid ) the au- 
leE GC alſo a right angle: for it is equal to 
DC, and (by the ſame) the angle CEG is equall 
ro CHD, and EDH to DEG. Bue(by 32.1,Euclid) 
the outward angle AHD isequal to the two inward: 
angles HED and EDH,pur ADH common to both: 
then theſe two angles AHD and ADH,are equal to ...., 
theſe two AED and ADE; therefore either of theſe = 


two angles AHD and ADH. #s half the ſumme of gb 
Ea 


theſe two angles AED and ADE; therefore alſo 
the angle CEG is half the ſumme of the ſame an- q 
gles AED ana ADE. 

Now f to one of the ſides of a triangle there be drawn a parallel, it 
divides the other ſides proportionally (by 1.6, Euclid) therefore 4s CH 
is in proportion to H E, ſo is CD #DG : therefore alſo compoſed (by 
18.5, Euclid) AsCEroHE, fois CG rD G : that rs, 

As C E the ſumme of the fides AE and AD, 

is in proportion to H E their difference - 

ſows CG the tangent of half the ſum of the angles AED and ADE, 

ro D G the tangent of the angle DEG, being that which th#angle 
A E I comes ſhort of the half ſumme : as H DE is the exceſſe of the 
axole A DF above the half ſumme, 

Therefore m all plain triangles, as the ſumme of two ſraes, is to 
their difference; ſr, 8c, which was to be proved, 
Therefore 11 any plain oblique triangle : 


4a 


The firſt Buoke. 


CASE.10. 
Two ſides, with their comeined angle being given : t0 
final the other angles, 
AE18g Re 345 ; 
Dat.CAD1 56 paces} differ: 33 D | 
A 22 deg: 27 » 


Requ:D or E; which together 
are 157 deg: 23 (being the com- 
plement f the angle Auto 180 bs 
d:g:c0', by the firſt Lemma, 


As th: {um of the ry Ar 345 part$*c:4: 7,462181o' 


15 111 propor:to their dift:rence;(AE-AD) 33 lzzi85139 
ſo 15 the tang: of the half fumme $*:(E-+D)78deg:q1 ; 10,6990331 

of their two oppoſte angles; _ m ——_— — 
to the tangent of an angle et F 25-335 9,6797280 


Which added to the half ſum makesR 104--15 
the greater of the angles required, 
Or ſubtracted leaves the lefler E 53--08 


Here (A E+A D) fignifies AE more A D, or the fumme of them ad- 
ded together (A E--AD) AE lefle A D, orthe remainer of AE 
when A D is lubſtracted: r4 EpD the tangent ot halte the ſumme 
of the angles E and D. ? 


The angle found we mark with F only for diltinction fake ; andthe 
like is to be underſtood when we meet with the like notes, 


CasS8k 11, 
Two ſides and ther conteined Angle given : to finde 
the third (1d. 


Dat. A E 189 paces: A D 156 paces: A 22 deg: 37. 
ReqE D 


Trigonemiiric. 
Firſt by the tenth caſe, 


As the ſumme of the ſides given; (AE4AD ) 345par.c:4:7,4621810 
is n propor : to their difference: (E — AD) 33 parts 145185136 


ſo 1s the tangent of the —_— i(E-FD)78de: 41 11 cy6990331 


of their two oppoſite angles: 
ro the tangent of an angle : , 


F 2533} 9.6797580 
Which ſubſtratted from the half 
tum leaves the lefler ang: nora, 5 $300 

Secondly, by the eighth caſe. 


Asthe ſine of the angle found, sE 53deg: 08'. c:4. 0,0968917 
is 1n proportion to his oppoſite ſid: AD 156 paces 2,1931 246 


lo 1sthe line of the angle given; 5s A 32 37 9, 5849685 
o this oppolite ſide required, ED 75 paces 1,8749848 
AxlOMs IIIT, 


In oblique triangles, as the true baſe ks in proportion to the 
ſumme of the ſides : ſo # that difference of the 
ſides tothe alternatebaſe. 


A in the oblique triangle AD k 
CASE 1, 


Admit A E tobe the true 
baſe,Conlt, Upon the point 
D, ana diſtance D E, ( DE 
mot exceeding D A ) deſcribe 
the circle IEEG ; and produ- 


6 
cing AD to C\let fall ore 2. P N 
pendicular D Byand draw the , " Ft 
<p TIT: 


aol — —O—_ _ — 


> 


% 


touch line AG. Then DC and - : ; : # 
D E,being each of them equal = C _ Nc 
to DE; AC « the ſumme and DR Bn 
AF the difference of the ſides 
DE and DA; and AE 5 the true baſe, and A Ithe alternate baſe. 

F4 


14 pro. 6 Euelid 


+ AE «« the true baſe, and A Ts the alternate baſe, 
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I ſay then, as the true baſe AE, is to the [ume of the ſides AC. 
So ir the difference of the ſides A F, to the alternate baſe AT, 
Demonlſt, For ſeeing that frons a point without the circle Athere is 

drawne the lint A C cntting the circle, and theltne A G touching the 
circle, therefore ( by 36 prop. 3 Euclid )'the ret angle figure of AC 
and A F, is equal to the ſquare of A G:and by the like reaſon,the rett- 
angle of AE and AI, us equall to the ſquare of AG. Therefore the 
reftangleof AC and A F is equall to the _— of Aland AB, 
But equall rectangles have their ſides reciprocally proportional, (by 
5 Therefore as A E is in proportion to AC, ſou AF 
ro AI, Which was to be proved. 
And this (aſe might ſuffice, there are two others, which are as 
fe ollowet h, 
Caſe 2, r 


The liks demonſtration ſerves .:* 


for the other two caſes in this 4 . 
eAxiomeyamely,if we let fall the Ps” dd 
perpendicular from E,making AD i if by 

F 


-— 


the buſe, For then upon the center 
E,and diſtance E D.(ED wot ex- ©* 
ceeding E A ) deſcribed the circle, 

&c, proceeding 4s before : and if you place the letters 44 inthis ſecond 
Poure, it will be agreeable to the 


uppoſing AD extended to C, 
; Cale 3, 


' Or if the cular be let fat 
from H CEA. baſe, go 2 
on the center fy and diſtance AD, i. 
( A D wor excteding AE) deſcribe : 8 
x circle," and ſo protetd as before, "SY 
eAnd if you place th letters as in 
the third fignre,it will be agreeable 
to the former demon(tration:ſuppo- Ol ; 
fg AD extended to C. F -ooulil __ 

n every of theſe three triangles ") FA 


words of the former demonſtration : 


Terhdwherie 
Cas3 12. 


Three fides of ay oblique triangle being given : 1s fnde 
an angle. 


Dat. AE 189 paces, AD 156 paretyh ; 
E D 75 paces, required A. In the firlt triangle, 


Firſt, (by this fourth Axiome )1I reſolve it into two right angled 
triangles, thus, 


As the true baſe, AE 18g pac: co: 47: 7,7 235 383 
1s to the ſumme of the ſides AD-+ED) 231 pac: 243636120 
ſo 1s the difference of the hdes AD-ED) B81 pzc: 1,9c84850 
tO the alternate baſe. Al 99 pact 1,9956352 


Having thus the truce and alternate bale, ſubliratt the leſſer from 
the greater, and in the middle of the remainer fals the perpendicular : 
( by 3 prop. 3. Exclid ) reſolving the oblique triangle into two 


— triangles, in either of which the hypothenuiall and baſc 
1s 


own, 


Als the difference of the true and alternate baſe bring go paces, the 
halfe is E B 45 paces; (ſerving to find the angle at E ms S baje in 


the right angle wings BD, 
which bat here ſubſtraited from the true baſe AE 189 paces, 
leaves the baſe in the other right angled triangle ABD, namely, AB 
244 paces; ſerving to finde the angle at A, 


Then in the right angled triangle A D B, having the baſe «A B 


es» and the hypothenuſal A D 156 paces ; we way finde 
Tile at A, (by the 6 Calc beforegaing © thus, 
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As the hypothenufall, AD r56 parts, 69: ar: 7806395 
is in pro _ ” Radius: # godegoo), 
{o 15 the baſe found, , ABn res. 2,158362 
to the line of the complement worn 231533625 


of the angle at the _ : 56: A 67 ou 9,965 2379 
the complement whereof 22 deg: 37 is the angle at A required 
In like manner might might be tound the angle at E, 


In {crting down this fourth Axiome I have followed the Lord 
Nepair : Pitiſcua and others have it thus, 

As the greateſt fide is to the ſunme of the other two ſides; ſo 14 the 
difference of theſe two, to a part of the greateſt: which takgn from the 
greateſt the perpendicular fals in the middle of the remainer, 


As in the firſt figure before going ; as the greateſt ſide A E, is to 
the ſumme of the other ſides A D and E D,, ( that is A C:) fois the 
difference of thoſe des A F, to a part of the greateſt Al: which 
taken from the greateſt, the remriner is I E, inthe middle where of ac 
B,fals the perpendicular, 

Which differs little from the former, and is demonſtrated inthe 

lame manner. | 

; Now that you may at once have wview of that which we have be- 

fore in chis chapttr more largely handled, I have digeſted into this 

Table the things given and required in the example of every caſe, ex- 

prefling alſo btelly their proportion and _— ſo that 

you may be ſuſficiently direRed for the reſolution of plain triangles. 
ough I would rather adviſe every man to commit ro memory: 


the foure Axiomes before goingand to ground his pratife thereon. 


An Exemplary. Table of Plain Triangles. 
rn — þ |Dar. | Req: | Proportionality. 
I { = 9 B, DB. 


AB.D 
The (ide givenis marked 3) JAD15D, Ra. 4 B. AD, 


with 4B, or if none be, I AD.DI[4B|Ka. 5D. AD, AB. 


in right \ given, wheſide requiredis D [TDB, AG. Ka, tD. 


angled matked with Ap; placing "| 
criangles b: always at the right] [43-08 | = 44 br 74 


= 


- 

+ Wh 
'43T 
F- © 
1*2 

4 


: 
= 3 
. 
wy 
11 : 
47 ; 
/ , 
UT ; 
| SO | 
FT Tal / 
£7 85 
- : 
+ : 
| #4 
by, 
a 
UH: 
ok + | 
* F 
4 


d 
pn anal, ws 6 D AD. AB, Ka, 5D. 
ar.ap| AD, AB, Ka. 5D. 
EE. i DB|'2R., WAAB, D B. 
Or for ths FADQ@2_ AD 
laſt, + AB DB.DE. -AL 


"'Y 


m_ - 


—C Cc 7 wo ac. 


_—_ 9 —— 
— 


| 8f% ®lep/re 4A AD, FD: 
Oppoſire fides and angles|__ A,  D. FIT 
ROAR bets | et A'| AD: ED: SE: 5A; 


Tf 


—_— WRT [As(AE + ADJro(AE---AD 
an at-| lire” ſo 1.(E +DrtotF 
Two fides and \ 8c: , teſlonger,} 'of LE 4 p3'* FisD | 
pr war | AD the! D. =; - ow F z | 47K 
ed angle. gi- : ſhorter | "|Find by the laſt caſe x 
ven: to finde! "Ws 1] A |gÞ |thenhavingA; E,A D: 
Go | dby the# Cale ED, 


ya 23ar jy 


<Hegy® Y = 
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anb(1qo v1 
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9 ey Oe 


_— po ArKEWCAKDTED) 
Three fides given; to finde | baſe ſoA D---ED) toAl: | 


es. 4% 9 _” OR ne IR 


*I3JrY arq2 ur pazmbazpur uaaiJ azoy 


aumbaz pur uaar3 (Ju 0 


$213urrn pajdur 


an angle. f differ;:AE and Al is EZ 
AEm+or---EBisAp: 
Then by the 6 caſe ; 
sADwoABS: 
ſoRa:roſc: A, 
or 
ASEDWEB; 
ſoRa;toſc:E, 


S- 2 


P 


< 


$19333] 20 1$21m 
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- — y— = 


2s 


ChHp, 


. 
——— <o__ 


3 /o Kad:DB, to ſecam APD;in the third triangle, & 


3 ſo is Radius DB, to tang: AB; in the third triangle, & 


J 4s tangent DB, 10 Rad: AB; in the ſecond triangle, 
4 ſo ts fine DB, to fine AB; in the firſt trianole, 


The firſt Booke, 


CHAP. IV. 
ITISCUS in his Trigonometria, hath foure Theoremes for 
the varying of proportions, and for the finding out the thing re- 

quired in a plain or ſpherical triangle ſeyerall ways: which briefly 

are in effe& as followeth, 
The Grounds or T heoremes for varyinr the termes of the proporti- 
ons, of Siner,T angents and ſecants. 


Theoreme 1. 

The proportion of Radius to a ſine, tangent 0r ſecant; and con- 
trariwiſe the proportion of a ſine, tangent or ſecant t0 Radi- 
us: may be varied three ways, by the firſt Ax tome of 
plain Triangles, 


AAA 


Fory 
As fine B, to Radins AD;jin the firft triangle, » C 


And the 


conveiſc- 


ſo tang: D B, «to ſecant AD;in the ſecond triangle, 


Againe, 


And the 


converic. 


And the like is to be underſtood of ſecants, bur this may luffice, 
Heuce then 
As the fine of an arch or ergle,is to Radimns * 
fo is Radint, to the ſtcamt compl. of that areb; >Aud the converit. 
and ſe is the rangent of that arch,to his ſecant; | | 
_ D Alfa 
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Alſo 
eA's the tangent of an arch or angle, us to Rading : 
ſo is Radius, to the tangent complement thereof; > And the conyer, 
ard ſo u the fine thee? to the ſine of its compl: 

Corollary. 


Nence it ts evident that Radius 4 mean proportional between the ſine 
of an arch, and the ſecant of the complement of the ſame arch: alſo 
between the tangent of an arch, and the tangent of the complement 
of the ſame arch. 
And hence it is, thae the complement arirhmeticall of the artificial 
ſine of an arch, is the artificzall ſecant of that arches complement, 
And th: complement arithmeticall of the artificuall tangent of an 
arch, 1s the tangent of the complement of that arch, ( Here you 
are to underſtand the complement arithmerticall ro twice Radius, or 
tO 20,0000000 ) 
eAs 4tangent 
For ſceing the Jro Radim : 
proportion 15 Yſo & rading 
to its tang: compl. 
Therefore (by 3 Prop.Ch.2 ) an arrificial tangent ſubſtraRted 


from twice Radius, leayes the tangent of its compl: 


Or ( by the corollary of the 3 Prop. Ch. 2 )a tangent added to the. 


tangent of his complement is equall to twice Radivs, 
And the like is to be underſtood of the (gne of an arch,and the ſecanr 
ofthe complement thereof, 


Theoreme 2, | 
The fines of ſeveral arches, and the ſecants of their con- 
plements,are reciprocally properttonall, That is, 


At the fine of an arch or angle, 

& to the fine of amother arch or angle : 
ſo is the ſecant of the complement of that other, 
to the [ecant of the complement of the former. 


Demonſt, For (by the foregoing Corollary) Radius 1s the meane 


proportional between the ſine of any arch, and the ſecant of the cam= 
plement of the ſame arch, 


Therefore 
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Therefore the rectangle ofany fine,and ofthe ſecant ofhis comple- 
ment} is equall to the ſquare of Radius, ( by 17.6. Exclia.) ſothat 
all reangles made of the lines cf arches, and of the ſecants ot their 
complements, are equall one to another, 

But <quall ling have their ſides reciprocally proportionall 
(by 14.6. Exclid.) Therefore, &c, 

Theoreme 3, 
The tangent of ſeverall arches , and the tangents of thiir 
complements, arereciprocally proportional, Thats, 
As the tangent of an arch or angle, 
is to the tangent of another _ oy anple: 
ſo ts the tangent of the complement of that other, 
to the tangent of the complemint of the former. 


Demonſt, For ( by the foregoing Corollary ) Radius is the mean 
proportionall berween the tangent of eyery arch, and the tangent of 
his complement, 

Therefore the re&angle made of any tangent, and of the tangent 
of his complement is equal to the ſquare of Radius, (by 17.6.Exclid) 
ſothat all reRangles made of the tangents of arches, and of the tan- 
gents of their complements,are equall one to another, 

But equall reRangles, & c. as before, 

Theoreme. 4. 
If foure magnitudes be propertional : then alternately alſo 
they are proportional : 16 pro: 5 Euclid, 
And the like 1s to be underſtood of numbers, 
As if 3 be in proportion to 43 as 9to 12. then allo, 
As 3 15 in proportion to 9; {0 15,4to 12, 

And hence (whereas we haye before throughout this book com- 
pared (ides, to the fines and tangents of angles, cc,) we may com- 
pare ſides to ſides, and angles to angles, as mn the exemplary Table 
we have done. 


And thus much towching the Doftrine of plain Triangles 
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SPHERICALL I RIANGLES. 


CHAP, I. 


of Circles of the Sphere , and their interſeitions; and of 

the kinds and affettions of Sphericall Triangles 
ingenerall. 

SJ O define in this place the ſeverall cucles of the 

(ESP ſphere were ſuper fluous,becaulſe they are beſt un- 

dci{tood in the wſe of the CO 

with it is requiſite the reader ſhould be ac- 

Yelp qu/aintcd (ar Icaſt in part) before he apply him- 

| [2 FC] [.Ife to the Doftrine of Spherical hang > 

ESISEREZY Theorctore paſſing by theſe, we come to thole 
things which more 1mmcdiately concerne our preſent purpole, 


Prop. 1, The fides of a ſpherical triangle are three arche* of 
great circles, every arch being leſſe than a ſemicircle. 


Therefore the arches of patall-ls,or other leſſer circles of the ſphere, 


are not to be taken as the (ides of a ſphericaf triangle, 


2* Agrcat circle of the ſphere, is that which diviats 
the ſphere equally into two hemiſpheares : and «eve- 
ry where diſtant from its own poles,by a quadrant or 

fourth part of a great circle, Thus 
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This the EquinoSRtaal is a great circle of the ſpheare, dividing it e- 
qually into the northern and ſouthern hemiſpheares, and it is every 
where diſtant from its owne poles, (namely trom the north and ſouth 
poles of the world ) by a quadrant, or go degrees, The like is to be 
underſtood of the Ecliptick,, and of all Horizons, Meridians, Azi- 
muths, and of all other great curcles of the ſpheare, 


3. A ſpherical angle is meaſured by the arch of agreat 
circle, deſcribed on the angular points as a center, be- 
eween the ſides being extended to quadrants, 

Thus in the ſcheame next tollowipg, the angle A D E is not mea- 
ſured by the arch A E, but by the arch 1B: becauſe I B is deſcribed 
on the angular point D, as a center , between the fides D A aud D E, 
being extended to quadrants, 

4. Anyiwogreat circles of the ſpheare, inter ſet one an0- 

ther in two oppoſuce points, making the angles at thoſe 
points equall one 10 another and either of them equall 10 
the diſtance of the poles of the ſame circles. 

As the EquinoQuall and Ecliptick interſe& one another in the 
peints of Aries and Libra, which points are direQly oppoſite one 
troanother, being diltant a icmicircle or 186 degrees ; and the an- 
gle by them comprehended | 
at the beginning of Ari- 
es, 1s _ ro that by theg 
comprehended- at the be-, 
ginning of Libra : And et- 
ther of theſe angles 1s equall 
to the diſtance of their 
poles, namely 23 deg: 31. 

Thus alſo 1n thzs icheame 
the azimuth G L K inter- 
!etsthe meridian G CK in 
the oppoſite points G and 
K (that 1s in the-Zenuth and 
Nadir) the angle of their 
interſeion at'G being Ce» 
quall to that at K ; either 
of which angles is meaſu- 
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red by the arch of the horizon C L, which is equall to E DD, the diſt 


ance of the poles of the ſame carcles, 


Corol : Therefore if 4 great circle of the ſpheare, paſſe by the 
poles of another great circle, it arv1ides the ſame at 
right angles : and the converſe, 


5. Every ſpherical triangle hath oppoſite to each angular 
point another triargle, having the ſeme - x with the 
former, and the angle oppoſite thereto equall, the other 
parts of it are the complements of the fool parts of 
the former to a ſemicircle. 


Let ADE bea ſphericall triangle, and extend the ſides thereof 
DAand) KF, till they concurre at H, alſo A DandAE ull they 
coneurre at (3, and laſtly E A and ED, till they concurre at F. 
Then arc the arches DAH, DEH, AEG,ADG,EDY, and 
E A F, ſemicircles (by the fourth propoſition, } And thus to cach an- 
gular point of the triangle A D E, there 1s oppoſite another triangle 
naving the fame bale with the former, Cc. As to the angular point 
E, there is oppoſite the triangle A F D; whoſe angle at F 1s equall 
tothe angle atE, andthe baſe AD, 
1s common to both triangles ; and 
the fides F A and FD, arc the com- 
plements of the ſides A E and D E; 
and the angles FAD andE DA 
are the complements of the angles 
EAD andEDA; namely their 
complements toa ſemicircle, orto {H 
180 degrees, 

The like might be ſaid of the tri- 
angle DG E, which is oppoſite to 
the angular poirit A, and ofthe tri- 
angl? AHE, which is oppolite to the angular point D, Sothat any 
three things being given in the triangle AD E, there are the like gi- 
ven m every of theſe triangles, | 

Note, If therefore the triangle to be refolved be obtuſe angled, or 
bav two of its ſides either of them greater tha na quadrant though 
you 


The ſecond Booke, 39 


you might finde out the thing required in that, yet it willbe more 
convement to reſolve one of the leaſt of the three triangles oppoſite to 
his angular points, Asifa queſtion were ropoſed in the triangie 
AD E, it may more conveniently be drove inthe triangle AFD, 
6. If three great circles makeby their interſeftions a ſphe* 
ricalltriangle; and if the poles of theſe circles be the an- 
gular points of anothiy ſphericali triangle : the angles of 
the firſt triangle ſhall be equal to the ſides of the 4 nd. 
and the fides of the firſt, to the angles of the ſecond, If 
only in [tcad of the greateſt ſide or greateſt angle, you 
rake the complement thereof roa ſemicircle. 
This 1s apparent by the fourth propoſition of this chapter, and 
both 11s, and the Jater part of that may be turther manifelted thus, 
Let A D be an arch of the equinoctiall, A Ean arch of the eclip- 
tick, E D an arch of the horizon, making the triangle ADE; and 
let CG be the pole of the horizon, F the Pole of the equinoRiall, and 
H the polc ofthe echptick. Then on the point A as a center, and ar 
the diltance of a quadrant or go degrees A M or AN, deſcribe the 
aich M N, which (by the thnd propoſition ) is the meaſure of the 
angle at A, and in hke 
ſort O C, the meaſvre of 
the angle at D, and PL, 
the meaſure of the com- 
plement ot the preatecſt 
angle AED to a fcmicir- 
cle, And foraſmvuch as 
the arch M N 1s diſtant 
trom A go degrees, and 
the poles of « a1ches 
ADand AE, namely F 
and H, are allo ( by the 
iecond propoſition ) di- 
ſtant from the fame 
pores A go deg : there- 
ore the arch MN being 
produced , will paſſe by | 
the poles Hand F, And for the like reaſon the arch O C, will paſſe 
D 4 by 
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are quadrants, and the contrary : if it have one right angle, and -_ 
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by the poles Fand G, And PL by the poles Hand G, fo mak; 
the errangle G H F, 1 fay then that the (ides of the triangle G HF 
arc equal co the 2ngl2S of the triangle A ED, 

For the quadravt FN 1s equall tothe quadrant MH, and taking a- 
way N H, which is common to th:m both, there remains the (1de 
F H, cqua! toMN; winch arch MN 1s the meature of the angle at 
A. Andy the like reaſon G F 1s equall toC O, the mealure of the 
complement of the greateſt angle A ED, to two right angles. And 
in like fort we may prove that the {:de A E, 1scquallto MP, the 
meaſurc of the angle at Hz and E D equallto L C, the meafure ot the 
angle atG; and AJ) equall to N O. the mcalure of the complement 
of the greatelt angle Go FH to 180 degrees, Therefore, /f three 
great circles make by their interſetions a triangle; Cc, which was 
tO be proved, 


Corrollary. 


Hence it # evident, that the angles of a ſpbericall triangle, 
way be changed into ſides z and the ſides into angles, 
7. The three angles of every ſphericall triangle, are grea- 
ter then two right angles, 


The demonſtration hereof you may ſee in Regiomont anne, Pitiſcin, 
Snellizs and others, 


8. If aſphericalltrianele have one or more right angles it 
# called a right angled ſphericall triangle. , 


9. Tf afphericall triangle have one or more of hu fides qua- 
drants, it u called a quadrantal triangle. 


10. If it have neither right angle, nor any fide 4 quiAr ant, 
11 is 6alled an oblique ſpherical triangie. 


11. If a ſohericall trianglebe both right angled, and qua- 
drantall, the ſides thereof are equall to the oppoſite angles. 


For if it hath three right angles, the three fides of it are qua” 
drants, if it have two right angl+s , the rwo fides ſubtending them 
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{fide a quadrant; ut hath two right angles, and two quadrantal) fides* 
All which is evident by the Corrollary of the fourth propoſition 
But if two ſides be quadrants, the third meaſureth their conteined an- 
ol: by the third propoſition, Therefore for the ſolution cf thele kindes 
of triangles there needs no further rule, 

To theſe we may adde three propoſitions ſet down by the Baron 
of Merchiſtone in his book of the uſe ofthe admirable Table of Loga- 
richms : beingas tclloweth, : 


1 2. Two oblique angles of a ſphericall triangle,are either of 
them of the ſame kinde of which their oppoſite ſides are. 


Therefore knowing of what kinde the one is, it appeareth alſo of 
what kinde the other 15, 


13 If any anzle of atriangle be nearer 104 quadrant than 
hes oppoſite ſide : two ſides / that triangle ſhall be of one 
kinde, and thethirdleſſe than a quadrant, 


14 Bnt if anyſideof atrianglebe nearer to a quadrant than 
hu oppoſite angle, two angles of that triangle ſhall be 
of one kinde, and the third greater than a quadrant. 


- CHAP. II. 


of the firſt fundamental Axiome for ſphericall Triangles : 
and of the ſolution of right angled and quadrantall 
Triangles thereby. 


ITIS CUS, and others to th:fe times, for the ſolution of 

right anglcd ſpherical triangles, ( not medling with quadran- 
tals ) have . ry two Axiomes ; by help whereot two things 
given, ( beſides the right angle ) a third may bs found. But for the 
molt part ; the ſides of the triangle muſt be produced, that ſo there 
may be divers triangles made by their interſeCtious, conſiſting of the 
parts of the firſt, or of rhe complements of thoſe parts diverſly, And 


then it mult be conſidered, to which of allthoſe triangles one of the 
| ſaid 
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laid Axiomcs may aptly and 1immedaatly be applyed, for finding the 
thing required, 01 th: complement thereot, But the Honourable 
Lord Neparr , amonglt many exc: llont propotitions by him tram. d 
inthe Do&rine of Triangles, hath two, which we intend to make uſe 
of, as fur.damentall Axiomes for the {lution of all the calcs of 
ſphcricall triangles, The firlt terying for the folution of right angled 
and quadrantall triangles without producing any {:de, which after 
tome preparation thereu to, we will ict down wath, fone little altera- 
tion an{weiable-to the nature of the Iogarithmes now 11 ule, 


It 1s firſt t5 be underſtood , that a '— 
right angled (phericall crrangle have tive [> 
parts beiudes the right: anole ; which he WY 
calls th2 natural parts: As the triangle 
A BD, right angled at 3, hath the 
(:d: A B, the angl- at A, and the hypo- / (7 
thenutall A _D, th- angle: A DB, and f Zh 
th: fide D B. Three of thee parts Pg FAS 
which arc farthe[t from rhe right angie, 
namcly the angle BAD , the hypothe- g 
nutall A ÞD, and the angle AD B, we DL... 
mark or note by their complements to a 
quadrant,- As the anglc BAD we account as the complement of 
the fame angle, and lo wiite comp!, B A D; tor A D compl: A D, 
tor AD B comp/: ADB. But the two ſides DBand A B, beivg 
next to the r19ht angl2 , arc not noted by their complements, 
And thete parts thus notcd or accounted, he calls the five circular 
parts of a right avgled triangle, Namely, 1 A B, 2 compl, B AD, 
3 compl: A D,qcompl: ADB,5D B. | 
Likewiſe the quadramall triangle AD G, ( whole lideDG is a 
quadrant) hath tive parts beſides the quadrancall fide, Namely, the 
tide A G, the angle at G, theangle G D A, the fide AND, and the 
angl: D A G, which we may call his naturall parts, But three of 
thele parts, which are furthelt from the quadrantall fide, namely, 
{ide & A, and the angle G AD, and the fide A D, we account as 
the complements of the lame parts, and to note them by their com- 
plements, As complement G A, complement G A D, or D AB 
( which is all one ) complement A D, The other two angles AD G 


Tr 


aud D G A, deing next to the quadrantall ſide arc not noted by 


their 
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their complements, And theſe 5 parts thus noted or accounted he 
cals the 5 circular parts of ® quadrantall triangle, Namely, 1 com- 
plemement AG, 2A GD, 3GD A,q complement AD, 5 com- 
plem:ntD AG or DAB. 

Now of theſe five parts, two are always given to find a third; and 
of thele three one is 1n the middle, and the other two are cxtreames, 
either adjacant to that middle one; or oppoſite to it, As inthe 
triangle ADB, A Band A DJying next to the angle D AB, are 
ſaid ro be adjacant extreames to A ; and for the like reaſon the an- 
oles BD AandB AD, are extreames adjacant to the hypothenuſal 
AD, and fo are AD, and DB, to D; and D and AB, toDB: 
and _— D Band A to AB, for the right angle at B, 1s not 
reckoned amonglt the five circular parts, $o allo AB and A are 
laid to dc oppotice extreames to the angle A D B, becauſe neither of 
them are adjoyning to it: allo A and A), are oppolite extreamcs 
twoDB; AD andD, wo AB; DandD B, to A; DBand AB 
twAD. 

And the like 1s to be underſtood in the quadrantall triangle DAG; 
namely, that the angles at D and A, are extreames adjacanttoAD ; 
ADandAG, twoA; AandG, roAG; AG and D,rto UL; G and 
DAtoD. And an like manner AG and G, are oppoſite extreames 
twAD: Gand DtoA; DandAD, to AG; ADandArtoG 
AandACG toD. 


1 Fundamentall A xiome. 
And of any three of theſe, 
T He ſine of the middle part with Rading, us equall to the tangents 


of the extreams adjacent; or to the ines complement of the oppo- 
fire extreames, Underltanding by fines and tangents, the artifictall 
lines and tangents, that is the logarithms of the naturall fines-and 
tangents, | Eor 
As Radius, to the tangent of one of thg extreames adjacant: lo, is 
the tangent of the other extreame adjacent, to the fine of the 
midgle part, ... And 
A$ Raduws, to fine complement of one of the oppoſite extreames : 
ſo is fine complement the other oppokie extreame, to the ſine of the 
nuddle part. 
The 
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The demonſtration hereof he hath bri-fly ſhewed in his book of the 
ule of the admirable Table of Logarithms : Therefore we will here 
only illuſtrate :t by examples, as tolloweth, 

In the right angled criangle A B Dy we have ſhewed betcre how 
AB and AD are extremes adjacent to the angle at A:and that A D, 
as allo the angle A, arc noted by their complements, Theretore by 
this Axiome , The fine of the complement of the angle at A, added 
to Radius; 15 equal] ro the tangent of the complement of A D, ad- 
ded to th: tanvent A B Which we may 


briefly expreſlc thus. ſc. A o+ Radins = > 
tc, AD +t AB: which 15as muchto | FA) 
lay ; fine complement A, more Radums, #3 
i equall ro tangent complement AD.more / 

tang.nt A B, this Gone o+ bgnitying tf | 


more, or addition, = <quallity, this — 

lefle, or ſubſtration, as we have before "PEE 
noted upon the third Axiome of plaine tri- 3 
angles, 


Now admit Then 18 
AD 74 deg: 5 3 1c g,q330804,=A 70 deg: 03' 03*;tc 9,5329939 


AB 5t 32; t 10,0999135t Kadins 10,0c 00000 
19,5 329939 19,53299'9 


Here the tangent of the complement of A D. being added to the 
tangent of A B, the fume 1s 19,532993g; lo alſo the fine of the 
complement of A, added to Radius, the totall is 19,5 3299 3g, as the 
other : And here the angle A 1s 70 deg: 03, 027, 35” ', but we 
negle& the thirds. Againe ( by the later part of this Axiome) the 
fine of the complement of the angle A D B, more Radius, 1s equall 
ro the ſine of the angle at A, more the fine of the complement of the 
fide A By which we expreſle thus : ſc D + Rad: =5 A+ ſcAB; 
which may thus appear, 


Admit Then 1s ; 
A 70deg: 03' 03”';:9,9731255=D 54deg, 12 58” ſc 97669572 
AB 51 432 o8;/c 9,79383179 Radius 10,0000008 


19,766 9572 


197669572 
So 


2 av 10% 
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So olſo (by this Axiome) in the quadrantall triangle ADG, the 
fine of the complement ofthe angle at A more radius, is cquall tothe 
tangent of the complement of A G, more the tangent of the comple- 
ment of AD; which we expreſle thus ; ſe A-þRa#=tc A G rc 
AD; which may thus appear. 


Admit 
AG 38d, 28 ;ec 16,0999 135=5A 70 deg.03'03'?ſc 9,53299 39 
AD74 $0 tir 9,43zo8og Kad,. I 0,0000c a0 


1995339939 19,5329939 
And the Iike is to be underſtood of therelt, as by this Table follow- 


ng my appear, ; 

| Or in ſtead of the ſecond we may 
1 ;DB+Rad=s AD+s A fay 2 ſc A+Rad=ſcDB4+ D. 
2 {-: D+Rad==ſc AB4+s A And im like tort he that lifteth 
3 ſ{c-AD-þRad=ſcDP-+;AB may. fer down the equality of the 
4 ſc ADFRad=tic DÞrca fincs and tangents of the other 
5 ſe A Rad=!AB-þrcAD lides and avgles; and fo there 
6 JABRad=tc A+:DB will be 16 of thele, of every of 

which according to the things vi- 
yen and required he may make 3 caſes, and ſo 30 mall anſwerable to 
the ſeveral poſitions ot.the letters ; as is done by the honourable 
Lord Neparr, But this may here luſhce; for to theſe may the ſixteen 
caſes of a right angled ſphericall criangle be reduced, namely, 3tothe 
firlt, 3 to the ſecond, 2 to the third, 2 to the fourth, 3 to the hith, and 
3 to the fixth, 

As admut there were given the hypothenuſal AD and the angl- 
at A, and required the {ide D B; then by the firlt , fecing that 
s AD+=þs A, 1s equall tos D B-+ Rad: Therctore it from the 
ſumme of the lines of A D and A, we lubltratt Radius, the remainer 
is the finc of D B, 

Secondly, admit there were given AD and DB, and required 
the angle at A, then ſeeing 5s D B+-Rad=s AD +5 A; theretore 
if trom 5s D B+ Rad: we ſubltract sA D the remainer is 5s A, 

Or thirdly, if there were given DB, and the ang]: at A, and re- 
quired the hypothenufal A D; then toratmuch ass ) B+ Rad= 
s A D-þs A; therefore if from the lumme of s D B+Rad : we tub. 
{tract 5 A,the remainer iss A D, And the like is to be widerlto-d 
of the ret For 
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For if from equal things, we take equall bings, the remainers are 
equall, 

As if 64-10 be cquall to 94-7; then if from 610, that is, from 
16, we take 9, the remainer 1s 7; or if we take away 7, the re mainer 
1s 9, fc, 

So allo in the quadrantall triangle AD G, ( whoſe ſideD G is a 
quadrant ) the equality of the artificiall fines and tangents of the 


parts, 15 ſuch as here appcareth, 


I s i{G+Rad=s A+s AD Andin theſe 6 may the 16 ca- 
2 ſc AG-+Rad=ſc D-+s AD {es ofa quadrantal] triavgle be 
3 ſc A-+Rad=ſcG+ſ/c D reduced inſuch ſort,as we have 
s G+Rad=tcAG4-: *D beforctouched in right angled 
ſceAGo+Rad=rc Ar G6 triangles,and ſhall tuther ma- 
ſe eApRad=:icAG-þrc AD mitelt im the Table following, 
though we do not 1n all pla- 


Qua es 


Ces retein the lame letters. 


But becauſe the work being thus ordered, would for the moſt part 
be performed by ſubſtraRtion, whereas it 15 ſomething cahier to adde 
than to ublradh - therefore you may in ſtead of ſubſtraRting a line or 
tangent, adde his complement arithmeticall whereof we have before 
ſpoken; and ſo the work may be conformable to theſe Tables fol- 
lowing ; whereof one ſeryeth for right angled criangles, the other 


for quadrantall. 


Inthe uſe of theſe Tables you are to marke the things given and 
required, with the letters in that cale given and required; and 

ou mult cut oft from every ſumme, Radius or x in the firlt place 
towards the left hand, for indeed s A B-+-rA, 1s equall « D B+ 
Radius, and o of the reſt ; except where you have the complemenr 
arith: of a fine ; as your own reaſon in the ule of this Table will 


dirct you, - 


AnexemplaryTable 
of the reſolution of the ſe- 
yerall Caſcs of right ang- 
led ſpbericall Triangles 


©), Operati ly. | 
Y | & | Operation or equality. |: 
Ln 
AtDs s ABts AD; pal 
4dp| $438 ?%s 4=xc Dj * 
An 3 AttcAB—rc Ap\_3 
Dain ©0:47:56;DBt 56 A=s ÞD! 4 
4 lan 6a:s At sBB—s AD] 5 
| yy ic A* (DB —5$S AB 6 
Dj, 1 AFTADET Ag 7 
= SADt | ADs Ds $8 


[n|__AD% 1 ADs 
CDB*5cAB<D$36 AD|'* 


RE CE —cem——— 


AB|4D 
DB] A S ABtic DB. tt Aj! 
— TN Es — —_ 
Arps f©0:ar:5cAB+trcAD= 5c DB"? 
(AD) A\__ t ABtIcAD —$5c AVIS 
PF | y_ay 
ep COar:SADTtSDB 58 al1al 
Alps co:ar:s Dt ic A=57Ds - 
| DIAB ic Drtic Ai AD;6 
4 
pd 
D 


Ina theſe Caſcs the ang given 
| 1s magked with 4, or if none be 
given, the angle required is 
marked with eF; the right 


angle with B; the h 
& ny e hypothenuſall 


| [In all theſe Caſes the quadrantall 
| 'Þ fide 18 marked with DG, and 
| the oppeire angk with 4. 


_— 


Anexemplary Table 
of the reſolution of quadrantal 
Founges , one of whole 


cs is a quadrant. 


Cy 


IH Opperation or equality. | 
iclc | AGE A=:s G| 1 
Al ÞY AO anne Ma 

4D is At+tAG=tic AD) 3 
AID \cocar:st GtHRTA—s D] 4 
G [ap ico:ar:s Arts G—=5$AD; 5 
_ IAG tic A*Fg G—icAG 6 


AGD 5 G fr AG=tc D, 7 
H ic AGt tc G=—tc A[ 8 
AD 'y AG + 5c G —SCAD| 9 
6G | $ SGT Dam 5 Gilv 
A \corar:y AGEs DS 5 Al 
AD|co:ar:sc Dfr3cAG— ——_— 
A TAGFADE I Amp 

| Gico:ar;s AGtsc ADD 5c Gl ys 
TY z« Dfiic G — 5c Als 
s Gtrc D= & AG.16 


| 


Jg D 


1 
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And thus we have thewed in theſe Tables, the oy of the ar- 


tificiall (ines 2nd cangents of the things given and required in all ſuch 
ſphericall triangles as bave either a right angle , or one of their ſides 
a quadrant: Bur af you deſire the proportion of their naturall ſines 


and tangents; 1t 1s 


As radius, to the firſt of the three : 
{o is the ſecond to the thud, 


Except there be the complement arithmeticall of a fine, for then - 


As that fine 1s to Radius : 
{-- is the ſecond 1n theſe tables, to the third, 


Example of right angled triangles 
1 (aſe, : AB;+tA—=tDYB, 
Therefore as Radius, tos A B;ſor AtotDB. | 
[aſe, Compl, Arith. 5 Ad: D B=: A D. 


Therefore as s A to Radius; los D B, tos AB, 


And the like 1s to be underſtood ofall the reſt, 


Which that may the better perceive, I have here added in ex- 
preſlewords, the anons or rules of thgqproportions of the naturall 
{ines artd tangents,of the things eiven 2yd required in/eyery of the 
16 Caſcs ofa riodranghed (pherical erianghe, (and the Jike might be 
done for Quadrantals). a which rules ( gg may caſily be pexcewed ) 
depend upon the fundamentall axiomchefor god, andthe coroltz.. 
ry of the, third propoſitiqn of the: fecofld Chapter oÞBpltin triangles” | 

| And here the tide ybrending) the right angle we call tbe, byperhiexy] 
nuſal; the other rwo conteining|the right 'angle we, may c ply | 
the ſi/es, but for farther diſtint}oh we call one of theſe conteinng | 
e baſe; and the other the perpen- 


ſides (it matters not which ) 
dicular 


wo 


ar- 
ich 
des 
nes 
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.« 41 ThePerpen* Ar Radinayo the ſine of the baſe: ſo is the tangent of the 
S (\icular, angle at the baſe, tothe tangent of the perpendicular. 
«AY )), The angle #t As Radins, to ſine compl, the baſe : ſo s ſine the angle 
s © (rhe perpendic: ar the baſe, to ſine compl: the angle at the perpendic: 

a - 3 The byp»>- As Radins,to ſine compl: the angle at the baſe: ſo ts tang: 
- Vhenuſall, compl: the baſe, wo tang. compl: the hypothenuſal. 


4 The angle at Al ſine compl. the'perpendicular, to Radius: ſo ſine comp: 


The perpendicular The baſe and angle 


£ I ({ rheperpendic: #he angle at the baſe, to ſine the angle at the perpend: 
VEE "Me As fine the angle at the baſe,to Radiiſo # the ſin: of the 

5 5 +cot#-x 7 of perpendicular, to the fine of the h1wthenuſal. i 

CE: eA's Rading, to tang: compl:the angi at the baſe:ſs u the \ 

5 Qs The baſc tangent of the perpendicular, to the ſine of the baſe, 


7 The baſe As Radinu to ſine compl. the angle at the baſe: ſous the 
| tangent of the h —_— to t he tangent: of the baſe, 


To fknde 


at the baſe 


8 The ou As Radins, to the ſine of the hypothenuſall* ſo is the (ine 
a 


*,J dicular, of the angle at the baſe, to the ſine of the perpendic : 
BY Theangle at As R adines, to fine compl: the hypothenuſal : ſo tang: the 
: SL —_— dic. #1910 at the baſe, 10 tang: compl: the angle at the pers 


finde 


henuſall " theba e, to ſine compl: the hypothenuſal : 
s Rading, to the fine of the baſe : ſo the tangent comp: 


11 The angle of the perpendic: to rang comp: the angle at the baſe, | 


at the baſc 


The baſe & The hypothenuſall, 


s The by As Radina to fine compl.: the perpendicular: ſo ſme comp. 


perpend: gi- 
ven:To 


pendicular, porhenuſall, to fine comp, the perpendicular, 4 

As Radina to the tangent of the baſe: ſo tangent compl: 
the hypothenuſal, to ſine compl: the angle at the baſes 

A: the ſine of the hypothenu{al, to Radius : ſo ts the fie 
of the baſe, to ſine the angle az the perpendicular, 


13 The angle 
at the baſe, 


14 The angle 
at the perpen: 


To finde 


; ſhe per- As fone compl- the baſe, to Radins ; ſo ſine com Pp: the hy- 


potkenuſa!l given: 


The baſe and hy- 


Ic: 


perpendi 


givea; to finde 


At fine the angle at the perpendicularys to Radins:(o fine 

15 The perpen- gogyp. the angle at the baſe, ro ine comp:the perpendic, 
16 The h eA's Radins, to tangent compl - the angle at the perper- 
hw 'y PP” dicular; ſo tangehtcomplenyent the angle at the baſe,to 


frag complement rhe byporheaufrll, 
E vg 


The angles ar the 
baſc and 
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And becauſe by the third prop, chap. 4. of playn triangles 
As the tangent of an arch, F 
8 to the tangent of anot her arch : 
ſo the tangent f the complement of that other, ; 
ro the tangent of the complement of the former. 
And by the corollary of the firſt propolition of the fame chapter, 
Radius ts a mean proportional between the tangent of an arch, 

F and the tangent complement of the ſame arch - 
b fo that as Radins, us to the tangent of an arch : 
F (os 6M complement of that arch, to Rading, 

I herefore if any man delire either for variety or conveniency, to 

_ the propolitions wherein there are tatgents, be may ecalily 
GOI, 


As in ſtcad of the firtt he may lay, 
As the ſine of th: baſe, ts to Radins: ſo 5 the ;angent complement of 
the angle at the baſe,tothe tangent complement of the perpendicular, 
For the thud, 
As ſine complement the angle at the baſe, to Radins: ſo 15 the tan- 
gent of the baſe, to the tangent of the hypothenuſall. 
For the (1xth, 
As tangent the angle at the baſe, to tangent the perpendicular : ſo 
Radius to the ſine of the baſe, 
- For the ſeventh, 
As fine complement the angle at the baſe, ro Radins : ſn tangent com- 
plement the hypothenuſal, to tangemt complement the baſe . 
For th: ninth, 
As fine complement the hypothenuſall, ro R adius :ſo tangent comple- 
ment the angle at the baſeyts tangent the angle at the perpendicular. 
For thc | rarkart 
As the fine of the baſe, is ro Radinsſo : is the tangent of the perpendi- 
cular, totangent the angle at the baſe, 
For the thirtcenth. . 
As the tangent of the hypothennſal, to the tangent of the baſe: ſo is 
R adins to ſine complement the angle at the baſe. 
For che (1xtcenth, 
es tangent the angle at the baſe, to tangent complement the angle at 
the perpendicular ; F; is Radins, fo ſine complement the g——_ al. 
any 
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Many other ways might thele — be yaried, by the fore” 
ſaid corollary, and third and fourth prop : of the fourth chapte* 
of plain triangles, And not only theſe, bur the reſt whercinthere arc 
onely lines, are varied by theſe, and by the ſecond propoſition of the 
tam? chapter, The varietics thence ariſing being very abundantand 
of no great uſe, I rather leaye to your own practiſe at your leature 
then beltow further time thercin, 


[ = | - IL. 
of the op and Queſtions incident in every ſphgrical 
Triangle, right angled or Quadrantall in generall. 


_ — I ——— 


And of the examples of fixteen caſes of a right 
angled Triangle in particular. 
E come now to give exaimples of every of theſe caſes inthe 
relolution of ſome problemes of the ſphear, And ſuppo- 


$3 Triqonometrie. 
m_— Reader to be already acquainted with the principal] circles 


of the ſpheare or globe, we wall forbear their definitions, 

Let GM N B, repreſent the meridian of the place, L XK, the E- 
quinoCtiall, Ff P the Ecliptick, VE the mo of Aries and Libra, A 
the North pole, Othe South pole, AO the axis of the world; or me- 
ridian of the Sun at (ix a clock, M B, the Horizon, G, the Zenith, NV, 
th: Nadir, G N, the azimuth of Eaſt and weſt, or the verticall, F D, 

a parallel of declination, A D O 
Note, All che inward arches arc indeed an arch of a meridian paſſing by 
(in this kind of projettion) Ellipticall, the center of the Sun at his ri- 
though forfeadinel: ſake we deſeribe |; or ſerting. AE O, the me- 
them circulargand fo alto they do luſh- > , | 

ridian of the Sun being 1 the 


cicently repteſent the thiugs intended, | 
hea. Sn Ealt or Welt azimuth, A F O che 


Suns meridian beingat F, @& N'D the Suns azimuth at his ning, 
& ( Nthe Suns azimuth at hx of the clock, G FN, the Sunsazumu 
being at F, 


Here then are feyerall ſphericall triangles, ſome right anglcd, 
tome quadrantall, and ſome oblique angle 


AB, the poles elevation, ? 
A D. the compl, of the Suns declination, 
D Byths Suns azimuth from the North; 
Thus the righr or the compl. of the amplitude. pang ret me | 
angled triangleſry A B, the hour from 2 or Y ws. 08] 


And of the like 


arts or their 
Pp 


ABD, right an- uadrancal tri- ! 
led ar B, (fup-* compl, of the differenc e of aſcenſion, ?arylc, GAD, & | 


poling the Sun | A D B, the compl, of the Suns angle | the righe angled þ 
atD) is madeof | of poſition, or angle of his m:ridean | triangle, VID. 
L with the horizon, J 


(V F, the Suns place, or diſtance from) 

Therioh the neareſt Equinottiall pore, 
wiznghe Yo. V Q, his right * RY or its compl, 
right angled at , F Q, the Swrs declination, 
Q ( ſoppling:QV F the angle of the Ecliptick, and 
the Sun ar F) no | Eqrinoftiall, 
— | QEFY, the angle of the ſuns meridian 

4 wihthe Ecliptich, D) 


And of the ſame 3% 
pairs of their 
complements, is 
>made the Qua- 
drantal rrian- 


gle,AFy, 


The 


ic like | 
their | 


nts, 


e the ! 
al tri- * 


\D, & 3 


ngled 


Y'ID. 


pr >" 
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rhe right an-" VC, the ſuns declination,” EY 
gled clingl (C R, the ſuns height at the houy 0 Andof the ſame 


6 Foparts or their 
RYC, right VT R, the ſuns azimuth from eAjr or 28. Pact: ae is 


angled wAE: weſt at the howr of 6, made the Qua- 
we upPo x ACYRybe poles elevati drantal! rrian- 
Sun at C) is ne potes e ”", GC 
made of VCRyhe angle of the ſuns poſerion, $61 NV ve" 
The right angled _'S E, the ſuns declination, And of the like 
Gn Y 2s SV the hour from 6. 4 cheic 
- (if _— Jr VE\the wns height being eaſt or weſt 
the ſun at x5 is WWE, the latitude, Quadcavrall 
made of CSE he angle of rhe ſuns poſition, —rriangle,y BA. 
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G A, the complement of the potes elevation, - 
The oblique angledf{ F A , the complement of the ſuns declination, 
rriangle AGF, having GG F , the complement of the ſuns height, 
neither right angle, @ > a F, the angle of the howr from noon, 


on Je © PEYAFG, the angleof the ſuns poſition, 
Ns EH F GA, the azimuth of the ſun from the north 


the ſun at F ) is made 
of part of the meridian. 

Other Triangles are 1criclented in this (cheam but theſe I rhoughe 
ow ro note, to g1yc OCCz119N 00 young beginners to excerciſe them- 
iclves, 

Now we will ſre v the folutionof one of the right angled trian- 
gl-s,, namely A D B, allo of the obhque angled triangle A G F, 
whereby you may underiiand the like operation mall others, 

1. The amplitude, or Suns 4- 
Th: Polcs el:vation and hour of Kun) z.imonth of riſing or ſetting, 


rig or {<tturg given: To finde . The Suns angle of Poſition: 
4 3 The Suns Declinatinn. 


Let the poles elevation be 51 deg: 32%, 


The hour from midnight 4 ho, 4012", 
Which converted into degrees is 70 deg. v3. 
Cale 1. For the amplitude, or azimmb of riſing and ſettine 
DB 
Poles elevation ABx51 dee. 32. $5 AB 9,8937452 
Homre frons midnight, A 70 "0 3 tA 10,4401146 


Swunnes azimuth of ri- 
ſing and ſetting. c DB 65 o8 tDB 10,3338;98 
This is not full 65 deg: 08 ; but wants about 4 third part of a mi- 
ute, or 20", as you may fiude by the part proportional, working as we 
have before ſhewed, chap: 2. ſet. 8. 

" eAnd this 6x deg: o8', is the complement of the ſuns amplitude 
from the caſt or weſt northerly, or the ſuns azimuth from the north 
part of the meridian, becanſe the ſuns declination is northerly : other- 
wiſe it were his azimuth from the ſouth, if the declination were ſouth- 
as - you ma) underſtand by the foregoing ſcheam turning it up- 
far down, 


eAnd whereas it is ſaid, Hour from midnight'70 deg. 3',it is tobe 
under floodgthe hour converted into deg. and min, which is done bb al: 
T4 
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lowipy 15 degrees for an hour, and one degree for four minutes of 
tinee, and 15 minutes hs degree from one minute of time, &c, O” 
ſaying by the rule of three, If one hour or 60 mingtes give 15 de” 
grees, what gives the time propoſed } «And ſo the contrary: if you 
would convert degrees into hewres, ſay, If 15 degrees give one hour 
or 60 minutes of time, what gives the degrees propoſed? 


Caſe 2, For the ſunnes angle of poſition, 


Poler Elevation, AB 51 dz. 27 AB 821 
Hour from midnight A 70 4 03 $s A ek 
35 


ſun nes angle of poſition 
«i; the complement of o 47 « D 99,766955; 


Which 35 deg. 47' is the angle of the ſuns poſition, 
Calc 3, For the Suns declination, 


Howr from midnight A god-g. oz' 5. A 

Poles elevation ABg:1 33 tcAB — 

ſuns declnation is} _ 
the complement of AD15 ww AD gies 


Which 15. deg, 10' is the ſuns declination towards the north 
pole (or cleyatcd pole ) becauſe the hour from midnight 18 
leſle then fix; if it were dee then fix, the declination thould 
be ſoutherly; as is evident by the ſchcam betore gowg turned 
upſide down, 


A fter the form of theſe three examples IP | f there were given the 
aw plitnde, and angle of the ſunt poſition, we might find, the poles ele- 
vation, the bour f ſun-ri fing or ſetting ; and the ſuns declination : 
and if you uſe the exemplary table, you may uſe the ſecond triangle 
ander the table. 


The Amplirude,or Azimurh ofche Suns riſing _ 
" or ferving, with the hour given : To finde F; T he ſuns declination, 


E 4 


F The angle of poſition, 


The poles elevation. 
Let 


36 Traps 
Let the azimuth of the, Sun, at 14s ring or ſettug be 65 deg,, 08” 
fromthe north; | | 
The, hour of Syn-rigng from midnight) 4104.40" 12%, which 6on- 
verted into degeens, 1 70 cg, 03's. 
Caſe 4. For the angle of peſition. 
Azimuth of the ns D B 65d.o$'co.ar.sc DB ©,3762257 


at ring ar ſetting | 
| A 70 05 s« A 9,5330-90 


Houre of fe *-riin 


Angle «fp h1tn compl. D 3s .46 s D 9,9092347 
I vis Dyg,g 92347 g1vcs an arch or angle of 54 deg, 14 ; 
winch 1s che angle that th: Suns meridian makes with the ho- 
112.01 ; bur the angle of the Suns pohtion 18 the compl-mzn 
thcreot, namely, 25. dc2.46\. 

Caſe 5. For the Suns dtclination. 


Hour of ſuns r thng A 70 deo.03 .co.at. s A 0,0268 769 

A<:mmh of riſing DB6s5s ©3 $sDB 9,9577455 

Sn; declination compl, AD 15 10 s AD 949846219 
Here ( as we noted before ) the, arch anſwering tos 'eA D 
949846219, 15 74. deg. 50? but the Suns deelination 15 th com 
pPlemznc thzreot, that 15 15 deg, 10', and fo of others, 


Caſe 6, For the Poles elevation, 


Hour of ſun-riſing A 70 deg, 03” te A' 945598854 
Suns azimuth of rijing DB 65 o8 rDB 1ogr3t9712 
Poles elevation ABg51 33 SAB g,9938566 
Thus D B being 65 deg, 08”, we find? eA Bro be 52 deg. 33" 
but if we ſhould take D B to be but 65 deg.07” 46"; as before 
we found it, then A B the poles cleyatzon would be bur 51 d&g 


e And ( afier the form of theſe three examples ) if there were gi- 
ven the poles elevation, and the angle of the ſons po I «01ty, We might 
finde the howr of ſun-riſing, the ſuni deolingtion, ana the amplitudes 


a atimuth of riſing and ſetting, T 
1c 


1.8 © W 


it 


ff WwwnWwy 


CY (Of «< 0! & 
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The $uns declination, and the howeg7 The poles elevation, 


To finde ſuns azimuth, | 
9 The angle of poſition. 


Let the Suns declination be 15 deg, 10” northerly, 
The hour of ſun-rifing 4 ho. 40' 12”, 
Which converted into degrees 15 70 deg, 03' 


Caſe 7, For the Poles elevation. 


of the Suns riſing or ſetting given ; J The amplitude , or the 


Houre of ſun-riſing, A 7odeg.o2' s« A 9,52 30090 
Swns declination compl, AD 15 io tAD 1c,566g9tg6 


Poles elevation, AB 51 ) 23 8S8AD 10,0999 286 
Caſe 8. 70 find{the ſuns azimuth, 

Tuns declination compl: AD 15 deg. 10' s AD 9,9846033 

Hour of Sunr-rijing A .- 70 oz's A 94973) 236 


Suns azamnth from the 
north part lh ne D 65 08 5D B 99577269 
'Fhe 'commplement hereot' 24 deg, 523', is the amplitude of the 
Suns tifing and ſetting from the Eait and Welt, northerly 3, be- 
cauſe the declination 18 northcr}y. 


Caſe 9, Te finde the angle of the ſuns poſition. 


Suns declination compl, A D. T deg, 10's AD 9,4176837 
Hour of Sum riſing. A 90 c3 tA 10,4401146 


T be angle of poſition compl, D 35 47 tc D 9,8577983 


, D 
And after the forme af theſe three ex- / \ 
amples ) If there were given, the ſuns de- 
clination, and the angle of the ſuns poſiti- 
on at bus riſing, we might finde, the ſmns | | 
aumnuth, the poles elevation,and the how  .. | 


of ſun-riſing. | D  ———> 
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| The ſuns declination 
The Poles elevation, and amplitude of wag _ CO 
lun-rifing orſetring giyen: To £040 t The bowr of ſwn-rifing, 
or ſetting. 


Let the Poles elevation be 51 deg: 32', 

| Suns amplitude of riſing and letting 24 deg: 52! nontheily, 
3 Caſc 10, To finde the Suns declination. 
'PÞ 


| $6 The amplitude is the : 
7 complement of C D B 24 deg, 52' & DB 96237743 


| 
| 4 Poles elevation, ABs1 32 &« AB 9g4,7938317 
| wel 


BK ſwns declination compl, AD 15 io 3 AD g,q176060 


This declinajion 15 deg 10? is northerly, becauſe the amplitude 
# given 1s northerly, and when the one 1s ſoutherly, fo is the 


{ Ja other, 
| l | | Caſe 11 To findethe hour of ſwn-rifing and ſetting, 


8 Poles elevation, AB grdeg. 32 8 AB g8937452 
| Swns amplirade compl, DB 24 $2 tcDB g,6660287 
' Hoare of ſun-rifing A 70 03 tcA 945597739 


Which yo deg 03' converted into time is 4 ho, 40' 12”, 

which is the time of ſun-rifing : But if the amplitude had 

been ſoutherly, the arch thus found had been the houre of 

4 ſun-ſerting; as is evident by the firſt generall ſcheame turned 

1 uplide down, 

' | And after the forme of this laſt example , we might by the ſame 

7 things given, find the angle of the ſuns poſt10n, 

* IEF T he amplitude 

4 The elevation of the pole, and declination we , 
of the ſun given 'T o finde 13T be hore of ſin 


Lez the elevation ofthe pole be 51 deg. 32', 
uns declination northerly 15 deg, 10” 


riſing and ſctring 


Caſe 


lination, 


n-ri ſing, 


orthely, | 


237743 


938317 
176060 


Bo -. 


wplitude | 


0 13 the i 


660287 


, 
ide had 


10ure of 


turned | 


he ſame 


view 
ſang 


Caſe 
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Cafe 12 To fndethe Amplitude. 
AB 5rdeg, 32/co.ar.sc, A B 0,206168 3 


5s 


The poles elevation, 


$uns ſy 191 pt: AD 15 10 « AD 9,4176837 
The eAmplitnas the Þ LPS He” IE 
complement of D B24 93 Ss DBg,6238520 


And this amplitude 24 deg. 5Y/ is 
northerly, becauſe the tuns declina- 
tion is northerly : That is, the ſun 
riſeth 24 deg. 52' tp the northwards 
of th2 calt, and ſcts as much to the 
northwards of the welt, When the 
declination 18 ſoutherly, the ampli- 
tude thus tound 1s ſoutherly, as may 


> 
/ \ 
appear by che firſt generall ſcheam 


©" 
turned uphde down, 


Of the amplitude thus found there is often uſe made at ſea, for 


finding the variation of the Compaſle, Which is done after this 
937452 | 


manner, | 

Suppoſing the circumference or outermoſt edge of the card or flic 
of the compaſſe to be divided unto 360 degrees, and the points of 
the needles to be placed direRly wnder the flower deluce, or north 
and ſouth points : you areto ovſerye at ſun-riſing or ſetting, how 
many degrees the fun is from the caſt or welt points of the com- 
paſſe, which number of degrees, if they agree with the amplitude 
found by this polition,, as is betore ſhewed, ayd. be on the ſame fide ; 
then hath the compaſle no variation - bur if they differ, looke how 
many degreesthat difference is, ſo mnch is the variation, 

As for example, admit I findthe amplitude ( as before ) to be 24 
d:grees, 52 minutes. northerly, then I know that the ſun ſhould ſr 
almolt 25 degrees fromche welt roche northwards, bur obſerving ar 
lun-ſetting with my compaſſe, admit T'find it to ſet but 19 degrees 
fcom the welt point of my compaſle tothe northwards, then here- 
by I gather that the variation of my compaſſe is almoſt 6 degrees, 
And thus you may finde how nauch the variation of the compaſle 
15, Now, 


To 


60 Trigonomenrie. 
To finde which way the compaſſe varieth, 


If the degree of th: compaſle which (hould dircQly. reſpe & the 
ſun at his riſing 0: ſeremg, (namely the degree of amplitude tour:d as 
before) be more towards the right hand tlizn the ſun riſing or (etring, 
the variatio!1 16-eaſte;)\ ; bur af it be mote towards the 1:tc havd, the 
q vaiiotion is weſterly, Becauſe when a mans face 15 towards the North, 
i the : all 15 on his rigic hand, and the weft on his letr, 

' As in this example, I tnde by the amplitude, that the ſi ſhould be 
ds: ſer 1lmolt 25 degrees trom the welt point of my compaſſe noztherly, 
1 buc ſetting the tun, I fee that the 25 degree ot my compaſle 1s more 
| towards the right hand thau the place of tun-ſer, therefore, I conclude, 


| 1 that the variation 19 calterly. : 

F; And thus 1s the variation of the compaſle found to be almoſt 6 de- 
hi orces eaſterly, tochat the north point of the compaſlle ſhews not the 
4s true north, but points almolt 6 degrees to the cattward of the 
" north, and conſequently all the other points of the compalle direct 


more toward the right hand then they ould do by almoſt 6 degrees, 
And the hike 1n all points js to be undeiſtood it the ot (cr yation had 
been made at (unh-r1ling. 
' Note, Ir is fitteſt ro make theſe oſeryations when the ſun {cems to 
} be a little above the horizon, namely when the lower cdge of fun 
} ſecms almoltto touch the horizon, forthen the lun is in the horizon, 
though by reaſon of his refraRtion and parallax he lecm to be above 
it, 


Caſe 1 3- Tv findethe hour of Sun-riſing and ſetting. 


Poles elevation AB, 5i deg. 32'tAB 10,0999135 
Swns declination compl, AD is 109. tc AD Pt 
Hogr of ſun-rifing A 70 oztcA g,5329939 
Thas. 70 deg.. 03 convened to time, 19-4 ho, 40 I 7 , 

_ Winch i54be rume- of ſu-rifing/ after; midnight + Bur if the de 

clinatipnhad been lowberly; this: 4 boi go"t2*{ thus foundghad 


| | beca,thcrtume of = - a gn appcareby rhe 


—” Grd x In > 


geacuall cheamurneduphde down, . ' » 


And after the forme of this laſt exampleif there were given the 426 
murh of the ſuns riſing or ſetting, and the ſuns declination, we might 
by find the 


Ul 
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the angle of the ſuns meridian with the horizon: or the poles elevati« 
01, after the forme of the laſt but one. 


Caſe 14. The Declination of the San, and his 
Azimuth of riſing and ſetting given. 


Let the Suns declination be 15 deg. 1c/ northerly, 
His azimuth at his rifing or ſetting 65 deg. 08' from the 


north, 
To find the howr, 
Sundeclinat, compl. AD) 15 deg. 10' co.ar, 8 AD 0,015 3967 
Suns azimmth DB 6s 08 $S DB 99577455 
Houre of ſun-rifing A 70 03 s A 919731432 


Which 70 deg. o;' converted into time, is 4 ho, 40' 212 \ the 
hour of fun-riling : but it the declination had betn foutheily, 

this arch thus found had been the hour of Sun-ſerting, 
eAnd after the forme of this example, f there were given (. as in 
the thirteenth caſe) the latitude, end ſuns declination, we might finde 
the angle of the ſnns pr/ition, or the complement thereof, which is the 

angleof the Suns meridian with the hoysz.ou; 
The hour of Sun-riſing or letting) and the angleQ1 5, The amplitude 
of the Suns meridian,with the horizon given :<&16.T he Sunsdecli- 
to finde nation, 


Let the hour of* ſun-riling beg ho :40* 12/”, 
Which converted into degrees is 70 deg.oz*, 
The angle of the Suns meridian with the horizon 54 deg. 13". 


Calc 15 To finde the Amplitaade. 


Angle of meridian and horizon D'54 deg. 13' co.ar. s Do,ogo85 39 

Hour of Sun-rifing m dep. A 70 03' 5c A9y5 330090 

eAmplitude > 4  ÞBa4 52 s5cDB96238029 
Caſc 16. To finde the Suns declination, 


eAngle of merid. and horizon D 54 deg. a3 tc, D 9,8578031 


Hour of Sun-riſing A 70 o3 ic A 955598854 
Wars declination compl, ADis 1o «AD g,qi76885 


Which 
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Which declnation 15 deg, 10 1s northerly, becauſe the hour 
of ſun-riling 1s before 6 : otherwiſe the aid hour being after 6, 
the declination ſhould be ſoutherly, 

And afier the forme of the laſt caſe but one, we may by the ſame 
things given finde the Poles elevation. 

And thus it is evident, that of the five circular parts of this right 
anpled ſpherical triangle, namely, of the two oblique angles the two 
ders the h ———_—_—_ there may be framed ZO pro blemes or que- 
tions of the ſphear,and theſe 30 problemes are reduced to 16 c aſes,and 


theſe 16 caſes to that one fundamentall axiome before ſet down and 


the likg is to be underſtord in other right angled ſphericall triangles, 

The ſame 36 queſt ions might alſs = been moved and reſolved in 
the quadr autall triangle A GD; andthey are alſo reduced ro 16 ca- 
ſes,and thoſe 16 caſes tothe aforeſaid fundamentall axiome, Of which 
things having beſore given ſmſficient light, we will leave the praltiſe 
thereof to the induftrious reader. 

eAnd it will not be amiſſe, when there is a queſt ion propoſed in 4 
right angled ſphericall trianglego mark it with the letters A B D;/er- 
ting B at the right angle, and A D to the hypothenuſall ; Or if it be 4 
gquadrantall triangle, ſet D G to the quadrantall ſide, and A at the 
angle thereto oppoſite, 

Als ( if the generall ſcheame of the ſphear before going ) I would 
reſolve the triangle" QF, right angled at Q, I put for, A, for 
Q B, and for Þ, D,as 5» the firſt of theſe triangles: Or I put for 
F, A» for Q, B, and forry, D, 4s inthis ſecond triangle, 


A 


I 


Is this firſt In this ſecond 


triangle, triangle, 


A, is The Equinoltiall potmt of and ©, whichin this ſecond 
fr. lang le is D. 


B, « 


' 
BI. 
i 


I. 
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AB, is An arch of the Equinoftiall, which in the. ſecond is D B- 
D B, is An arch of the ſame meridian, which in the ſecond is A B- 
And thus, 

AD) is The ſyns place or diſt ance from the ne areſt £q-6D A. 

nota point which in the ſecond triangle is alſo 

AB, is The ſuns right aſcention from the neareſt Equi- D B 

noftiall point which in the ſecond triangle is $ Y 

D B, & The ſuns declination, which in the ſecond triangle is AB. 

A, is The angle of the Ecliptick with the Equinoitiall is D. 

D, #is The angle of the ſuns Meridian with the Ecliptick, A 

which in the ſecond triangle is , 

And any two of theſe being = we may finde any third required ; 

and ſo frame 7 hum queſt ions, every of which in one of theſe tri- 

angles will be conformable to the exemplary table of right angled tri- 
angles before ſer down, 

And the like is to be underſtood in the other two triangles before men- 
tioned RNC, and N'SE : ſo that in theſe four right angled triangles, 
you may frame 120 queſtions of the ſphear,and their reſolutions. And 
the like you may do in their quadrant als: all which I leave to your own 
pratt ice, deſiring to uſe 4s much brevity as conveniemly 1 may. 

And thus much touching the reſolution of ſuch ſphericall triangles 
a are either right angled or quadrantall : Now we come to thoſe that 
are oblige, which have 1 2 caſes, ten whereof do alſo depend npon the 
firſt generall axiome aforegoing, and might be thence deduced, But 
that all things may be the more eaſie an perſpicuons, we will ly 
down two conſett aries following of the [aid /irſt 4xiomeyaftcy we hav: 
declared, in genefall the caſes of oblique triangles, 


rTP TOO 


of oblique Sphericall Triangles. 
CHAP, IV. 
of the Caſts and Queſtions incident in every oblique 
ſpherical Triangle in generall : and particularly of 


thoſe two Caſes wherein the things given 
ana required are oppoſites. 


T? the intent the application of xhe dorine of jphericall 


triangles may be the better underſtood, we wall here ( as we 
hayc 


— 


— _ - 


6. Trigonometrie. 
have before in right angled triangles ) give examples of the ſeverall 
eaſes of an oblique triangle in the aQtuall reſolution of ſome known 
triangle of the ſphear. And we have before noted in the generall 
ſcheam of the ſphear chap. 3. that eAGF isan $0 angled 
triangle, Let us ſuppoſe the firſt of theſe triangles foffowing mark- 
ed with eA D E to be the ſame ( where we change the letters 
not of any neceſſity , but for the better conformity of all the cx- 
amples.) So that ef here may be in place of A there : namely, ar 
the pole of the world; D here , in place of G there, namely, at the 
Zenith; and E here, in place of F there, namely, at the Sun, 
Then 1s 

A D, the complement of the poles elevation, or the diſtance 

of the pole from the Zenith, 
AE the complement ot the Suns declination, or the diſtance 
of the ſun from the pole, 
E D, the complement of the Suns height , or the Suns diſtance 
from the Zenith, 
A, the angle of the houre from noone, or the angle of the 
meridian of the ſun with the meridian of the place, 
E, the angle of the funs poſition in reſpect of the pole and 
Zenith 
D, the ſuns azimuthfrom the north part of the meridian, 


Be. 
«x *,. 
7 


And w_ three of theſe being given, the other three may be found, 
So thar of theſe ſix parts conterred rogether , there ariſe in this 
triangle, and ſo in others, (axty z0ns or problemes of the 


” 


The ſtcond booke, 65 


ſphear : which all are reducedto 12 caſes, the reſolution whereof we 
imend now to ſhew, and cexemplifie in this triangle, and withal! 
to point out the ſaid fixty queſtions here incident, rcterring every of 
them to their proper ales. 

And that theſe 60 problemes may be the more conformable to 
the 12 Caſes whereunto they are referred, I have marked this trian- 
elc (ix ſeverall wayes : that fo the things given. and required in c- 
very of thele 60 problemes, ( and to in all others ) may in one of 
thele triangles be noted by rhe fame letters, as are ulcd in the caſe and 
example whereunto that problzme 1s reterred ; whereunto I am the 
rather induccd by the example of the Honourable Lord Vepair in his 
i 2 Caſcs of an oblique triangle, ſer forth in his book of the Con- 
{trution of Logarithmes 

But e very man 15 at liberty to do herein as he thinks good forthe 
les arc generall, howſocyer the triangles or their parts are mark- 
cd, 

And thus having ſhewed in generall, what caſes and quettions are 
mcident in, an ry Jon tphericall triangle, we come now to han- 
dl: chem particularly; Laying tor the two tirſt caſes this ground 


Conſectary I. 


In all ſphericall Triawgles : The fines of the fides, to the 
[ines of their oppoſite angles are direfly proportional, 


That is, In the firſt of the foregoing triangles. e's the ſine of 
one [ide ED, is in propertion to the ['ne of his oppoſite angle at A: [0 
1s the ſine of anot her ſide. A D,to tT e ſine of hrs oppoſite angle at E. 
eAnd the liks ts to be underſtood inthe ſecond triangle and ſo inthe 
reſt, 


Note, We ſpeak here of naturall ines, as' uſually wherefoever we 
ſpeak of the proportion of{ines and;tangents,. we mzan of the natu- 
rall ſincs and taygents, and where we ſpeak of the equality of fines 
and tangents, we mean of the artificial fines and tangents, that 1s, 
of the Logarithmes  of- themataral ſues and: tangems': For wheye 
there 1s au equality of, the artificial,there 14 areciprocal propertionali- 
ty of the natural, as 13 evident by the Corol, of 3 Prop; of'z- Chap. of 
Pla Triangles, 


F Conſructi- 
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Conſt, Now rouching this (onſeftary, let ADE be anob- 
lique angled triangle, if then we let fall the perpendicular DB, it # 
reſolued, to rwo right angled triangles, AD B, andE DB, 


Demonft. Wherefore by the fundamental Axmome of right angled 
triangles, if we take the perperdicular BD for the middle part, and 
%Ht eAD and A fpr his oppoſite extreams in the triangle AD Bzard E D, 
C.. and E for his oppoſite extreams in the triangle E D B, then 
| Rad+SDBrequaltiros AD+8$A, alſo 

Road +S DB vequallios ED -+5$E. | 

But things that are equall to one and the ſame thing, are eqrall one 
4# to another : therefore s AD + $ A, equalltos ED +$E. There- 
$4 fore by the Coroll, of ; Prop. 2 (hap. of plain triangles, the proporti- 
| on of their natural ſines ts reciprocall, thus - 

As the ſine of E D, ts to the fine of angle A : 

ſo rs the ſine of A D, tothe ſine of the angle at E. 

4 Ard the like ts to be wnderflood in the ſecond triangle. Therefore 
'N] mall ſpherical triangles, Cc, which was to be proved, 
| 1 And hence may two caſes in an oblique triangle be reſolved, As 


| Caſe 1, Two Angles, witha fide oppoſite to one of thew 
' given : to finde the fide oppoſite to the otber. 


Ul As un the ſecond oblique triangle, Let there be given 


4 The Suns azimuth from the north DAE, 107 deg. 36 
P whoſe compl. to 180 deg, being the BAD . 
Vs Suns azimnth from the Ps 5s : Lin "Fy 


The 
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The hour from noon E 3 bo, 45' 44", 


which converted into degreet, is 56 26 

The ſuns height being the complement of AD, 22 28 

And 1:t there ce required the Suns declination, which is the com- 
plement ot B D. 


As the [int of an hour from noon, s E «64, 26', co, ar,0,c792283 


ro the fine  ——_—— ADs7 33 949261900 
ſo the ſine of the ſunt th ; 5 A 72 24 99791798 
10 the ſine of the comspl. of t w 

ſuns declination. SED 74 50 9,9845981 


Whcreby the funs declination appears tobe 15 deg. 10, 
Ar.other Example of this kiad, 


Let there be given in the fitth triaygle, | 

The ſuns azimuth from the north DE A, 1c7 deg. 36 

whoſe complement to 180 deg, is B t D, 72 24 

7 he hour from noon A 3 ho, 45'—44 © p _ 
which converted into degrees is, ) y 

T he ſuns declination, the complement of AD 15 10 

And let there be required the Suns height , being the compl, 

ot E D. 

As the ſine of the Azimuth, s E 72 deg. 24/ co, ar, 0,0202202 

to fine compl.the ſmns declimnats AD 74 50 9,98460 ; 3 

ſo the ſine of the ho. from noongs A 56 26 9,5207717 

to fine compl, the ſuns beight. SED 579 32 9,9261952 

Whereby the Suns height appeais to be 32 dey. 28, 


Note, By the imitation of either of theſe mu esgthere may four 
ether queſt ionsin this Triangle, and ſo of any other be reſolved: 

As 3. 1f (inthe firſt triangle ) there be given, 

The honr of the day, the angle of the ſuns poſition , axd the beight 
of the pole : To finde the height of the ſun, 

4 If there were given inthe fourth triangle, 

T he hour of the day , the angle of the ſuns poſition, and the height 
ef the ſun : .Ts finde the height 4 the pole, 

5 If there were givenin the third triangle, 


F 3 T he 


68 Trrigonometrie. 
The fi PUT, atimuth, and angle of pofirion, and declination : To finde 


the clevation of the pole, 

6 If there were given in the fxth _—_ 
The ſuns az.imwth, and angle of pr/ition, and the poles elevation : To 
finde the ſuns aeclinatios, 


Caſe 2. Twoſfides with an angle oppoſite to one of them gi- 
wen : 10 finde the angle oppoſite to the other, . 


Let there be given 1n the tccond oblique triangle; 


The ſmns height above the horizon, compl, A D 32 deg 28 
The ſuns declination northerly, compl, ED 15 IT 
The ſuns azimuth A 107 cy, 36' or A 72 24 


And let th:re be required the hour trom noon E, 


As ſine compl, the ſuns declinat, s E D 74 d:g. 50 c0.4r.0,015 3967 
to the ſine of the azimuth ; b& 8 24 9,9791 798 
ſo fine compl, the ſuns height, $AD 57 33 959261990 
r9 the ſine of the ho. from noon, s5E 56 26 " $,9207665 
Which 56 dey. 26” converted into time, 1s 3 ho. 457 44 , 
which in the forenoon is 14' 16*” after 8 of the clock, Lut 11 the 
attc1noon 45". 44” atter three of the clock, 


Note, The arch or angle anſwering. to 9,9207665, #5 not full 56 
deg. 26' but wants almoſt a fifteemth part of a minute, or four 
ſeconds, but for the more facility and readineſſe, it ſhall ſuffice 
10 give the examples to a minute, (ſuch as deſire more preciſeneſſe 
may ds us we have (hewed in the ſecond chapter of plain triang les, 


ſett 8. 
Another example of this ſecond Caſe. 


Let there be given in the fifth! triavgle, - 
The ſuns declination northerly, complemem AD 15 deg. 10 
The ſmns height above the horizon, envent ED 32 28 
The- ho. from 101, 7 ho. 454 44 anticb in-deg. ts A: 56 26 
And let ther: be requiced the Suns-azamurh E 


pro- 
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Proportion, 
| As ſine compl. the ſms heights ED 57 deg. 22”, c0.,4r.0.07 32100 
to the ſine of the houre ; $A 566 - 26 10107717 
[0 ſine compl.the ſuns declinat,s A D74 50 9,984603 3 
ro the fine of the Azimnth SE 72 24 9,9791830 


Wihnch 72 deg. 24 's here the {w1s az umuth from the louth, 
the complement whereot to 186 degrees is 107 deg, 36" 
the funs azinuth from the north, 


By imit ation of either of theſe ex amples,there may four ot hey que= 
ſtions in this triangle, atd ſo of any other be reſolved: As 
3 If there were given mthe firſt triangle, 
The poles elevation, the ſuns height above the horiz.2n, and the 
hour from noon : To finac the ſuns angle of poſitwon, 
4 If there wer given in the third triangle, 
The ſuns declinationgthe poles eleuvation,and the ſuns angle of poſition: 
T 0 finde the ſuns azimuth, 
If there were given in the fourth triangle, 
T he ſuns hetght above the horizon, the poles elevation, and the an- 
Lle of poſition to find the hour, 
6 If there were given in the ſexthtriangle, 
The poles elevation y the fins declination , and azimuth To fide 
the angle of the ſuns poſition, 


This firſt conſeRary wight alfo have been propoſed thus, 

Of oppoſite ſides and angles, the fine of a fide with the ſine of an an- 
gle oppoſite to another ſide, is equall to the ſine of that other ſide 
with the ſine of the angle oppoſite" to the firſt, That is, 

s A D+5s Arcquallto s E D+-; E 
Which in efftest 15 the fame with the former, and ;n Tike ſort 
demonſtrated, But the fo: mer 15 to be preferred being briete, per= 
{p1cuous, and well known to luch as haye becn conyertant in ſphe- 
ricall triangles, 

But in the uſe of this ConſeRary, and of the two laſt Caſts, 
there happens the like doubr , as we have noted upon the ninth 
cale of plain triangles, Namely, in ſphericall triangles it is doubr- 
tull, whether the angle mcarelt co « angle , and his oPppo- 
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fite [ide be Loth ot one and the ſame, or of divers kinds, unlefſe 
you diſcover 1; by your work , or that ut be a thing given by ſup- 
politio1nN, 

Th:s dowve may for the molt part d: removed bythe exact deline- 
ation of the ich?am or figure : wherevy you ſhall perceive whether 
a lpharica!l anglz be acuce or oarle and a fide greatzr or l:{fc then 
14 quid ant, But you nay be turther directed herem , by the three 
ropolimons of th: Baron of Afarchiſton , which I have tor that 
purpoſe let dowi 11 the firſt chapter ot ſpherical] triangles. 

As in this laſt example, tceing the Ide A D 74 d'v. 50* 15 
ncarcr to a quadrant than his oppoſite anglc atE being 72 dco, 24, 
0. 107 deg. 36* therefore (by the laſt of thoſe three) two angle, 
of that eriangle arc of on: kind , and the third greater than a qua - 
drant, That 1s, the two angles at Aand D, are acutc, and th 
thidatE, namely, eAE D 1s greater then a quadrant: therefor - 
the angle there found A E D 1s 170 deg. 36'. Andth: like juds. 
ment. 4s to be given of others. 


CHAP, V. 


O' c19ht other Caſes of a4 oblique ſphericall Trian- 
v e, reſulted at two operations by a per- 
peadicul ar let f. all 


N the cight cates next following, there arc allo three things 

(in an oliquc triangle) given, to findea fourth, tor the find- 
Ing whereof it 15 require that the rriangl2 propoſed: be reduced to 
two right angled triangles, by a perpendicular let fall trom one 
of the angles ro his eppotite ſid? 3; winch perpendicular falls tome, 
ciymes within the triangle, ſometimes withour., 

If the angles at the baſe be both of one kinda, (that is both obtuſe or 
both acute) the perpendicular falls within the triangle; if of drvers 
kinds without : and the converie, 

In letting fall the perpzndicular, you are to odſerye thelc three con- 
ditions, _— the fi1lt, 

1 From the end of a ſide given, being adjacent to an angle given, 


ter fall the perpendicular oppoſite to that angle, 
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2. And touching in ſome part the ſide required. 

2. Or oppoſite (if it "my be) ro the angle required. 

The fi1{t of thete conditions 1s neccetlaiily ro be oblerved in al! 
the $ caſcs following ; the tecond in the tixth cafe , ard the third 1 
the fourth caſe, though all crue in eyery cale, 

And thus ſhall we have two right angled triangles, and the 
hypothenutall 11 one may be laid] ro be correipondent to the hypothe- 
nuJall in the other , and the Laje mn the one to the bate in the other: 
and 10 th voiher pars, 

Then in one of thele right angled riangles ( which tor diſtin- 
Aion ſake we call the firſt) there 1s given the hyporhenutall and 
angle at the baſe , whereby may be fourd the bale , or angle at the 
perpendicular , as occahon requires; by the teyenth or ninth calcs 
of right augl:dcriangles. And this is the f(t opcration, 

For the ſecond, there mult ( of the things thus given and 1c- 
quired) two things 1 one triangle , bc compared to two corre- 
(pondent things nth: other triangle, which ewo in cach , with the 
perpendicular make three things mn each triangle , cith*r adjaccyt 
(rhat 18 lying rogether) or oppoſite ; of which three the perpendicy. 
lar isalwaycs one of the extreams , and the thing required, one of the 
other cxtreaws, All which may appear mn cycry of thele (x t1 langles, 


SRginhve 7 nll wh HHec DB 
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But if from equall things we take _ equall things, the chings 
rernaining are equal}, Therefore from either fide taking ror gc D B 
and Radins, it follows that 

F 4 Lic 


2 Trigonomiet rie. 


7 

1 .eAD-+icE Bis cquall to xc ED-+ic AB 
2 ; AB-+-ict 15 equal] to 5 ER +tic A 
3 
4 


ic A+ 5BDEisequllto E—sBD A Y «u 
5c BD A Sic ED i8 equalltozs D BE 1c 1D 


———— _— 
5 


Wherefore in cach right anglcd triangle, ſuppoſing the three 
parts mo:e remote from the right angle, to be noted as 1s aforcſaid 
with their complements, and uling (as1s expreſſed un the tundamen= ; p 
tall axzome) the fines of the middle parts , and the tangents of the 
extreams adjacent, or the fines compl. of the oppoſite extreams, you 


may ocl*1ve, that of 
The midAle part i this firſt triangle , with the extream in the ſe- p! 
cond: 15 equal to the middle part m the ſecond with the extream | 
in the firſt, 


And by help of this ConſeStary might theſe e1ght Cales be reſolved, 


which alto by the Corollary of z prop. chap, 2. of plain triangles may : 
be propolcd as tolloweth; un which forme we intend to ule it, 5 
ConſcCtary 2. | 

As the middle part in the firſt Triangle, 1s in proper tion to the p 
middle part in the ſccond : ſo is the extream-inths firſt, to the I 
extream inthe ſecond, l 
F 

Though the perpendicular be allwaycs one ot the extreams in cither c 


triangle , (as 1s before noted) yer we uſe not that, burthe other cx- 
tream 1n both, 
Where". 
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Wherefore in any of the fix oblique triangles, ſecing A B and 
D B, arc oppolite extrcams to A D, as E B and D B are to E D, 
merctore 

1 Assc ABtroscEB: los c AD tie E De 

And leeing A and D B, arc adjaceat cxticams to A B: as E and 
D Bare to EB, therefore 

2 Ss AB, tos EB: (otceAtotcE. 

; Aoain, leeing BD Aand D B, arc oppoſite extreams to eA, as 
: D E and D Barc unto F, therefore 
3 ASSBD A,osBDE: losc AjtorceE, 

Laſtly, fecing eA D and D B are adjacent cxtreams to BD eA* 
ASEDand D B, arcuntoBDE, therctorc 

4 AS:c BD eAGtos CBDE: lorcoa AD, tor cED. 

And thus for che better underitanding of this contectary, it may 
be divided into thele four parts. : 

t As fine compl, the firſt baſe, to ſine compl, the ſecond : ſo ſine 
compl. t he firſt hypothenuſal, to ſine compl. the ſecond, 

And th1s lerves for the 3 and 7 cates following, 

2 As the ſine of the ſtr/t baſe, to the /ine of the ſecond : ſo tangent 

com?l. the firſt angle ar the baſe, to tangen t compl, the ſecond, 
Which lerves tor 4 and 1© calcs. 

3 As the ſine of tht firſk angle at the perpendicular, to the fine 
of the ſecond : ſo /1ne compl, the f/f angle at the baſe, to fine com- 
plement the ſecond, 

Which {avgs for-the 5 and g calcs, 

4 As ſine compl. the firſt angle at the perpendicalaryto ſine com- 
plemont the ſecond : ſo tangent compl. the firſt hypathenuſal, to tan- 
gent comp! the ſecond. 

And; this ſerves for the 6and-Jcalgs tollowing, 

The words ( firſt and ſecond) we here uſe to diſtinguiſh the two 
r1gh! anole triangles, 

I's conſeRtary might have been otherwiſe demonſtrated , 2s by 
producing the fides oftthe oblique criangle to Quadrants, &c, But [ 
have the rather uſcd this form ,, that-ſorhe deduRtion: thereof trom 
the firſt findamentall Axgome before going might the. berter ap- 
pear, And-this ground thys laid, we come now to the 8 cale thereon 
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Trigonometree. 


Caſe 3, Two ſides, and their conterzed angle green to 
finde the third ſide, 


Let there be given in the firſt oblique triangle, 
The Poles Elevation, complement 
The he. from neon ; ho. 45-44, whichin degrees A 56 26 
The Suns declination northerly,complement 


AD,51d. 32 


A E,iIs 10 


And let thcre be required the Suns height , complement Z D, 
Firlt, By the 7 caſe of right angled triangles ta finde A Band 
. B. . 


The hour from noon, 
T he poles elevation compl. 


 Thearch 


A 56 deg. 26.5c A 
ADs1 


AB23 


32tAD 


43 cAB 
The ſumme or remainer of A Band AE 1s 


9,74326520 
9,90008365 


946427 385 
E B 


But here from A EF 74d. 50'4 Orifiocomp 1. AE 15 dey 10min, 


lubltractine AB 23 43 


there remains FB 5t o7 


we addc 


and ſo of the ref}, 


| yve have compl. E Bg8 


A B 23 _ 43 


T3 


Secondly, tor E D, by the {econd ConſcRary, the proportion is, 


ro (ine compl, the ſecond arch found,sc E 


As ſine compl, the firſt arch found 5c AB 
ſo is the ſine of the poles clevation, 56 AD 


.to thc fac of the $yas altitude 


A 
= 
SCEPD j- 3 


3 


66 d. 15 C9, ar, c,oz$3200 


s 51 33 9,3893745z 
2 © 38 


93797777 


9,7 29847 
2 Example 
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2 Example. 

Let there be giv in the fifth rriangle, p 
The Suns declination wortherly, compl : AD n15deg. 16 
Theh our from noon, 3 ho. 45" 44' , which & i- 26 

in degrees is the angle, 
T he poles elevation complement AE 538 28 


Andlet there be required the Suns height, compl, E D. 
Firlt, for eAB,and E B 


Th: hour from noon? A 56d, 26' xc A 9,7426520 
TIAS uns d-clination compl, AD 15 1o, t AD 1c,5669195 
The arch AB 63 52} t AB 10,3095715 
From which tubftracting AE $38 28 
thre remains BS 25. 29 


Secondly, tor E D, the proportion is, 
As fine compl, the firſt arch tonnd, sc ABY 2 C626 d, 07 £0.47. 0,3563496 


to I1nc compl. the ſecond arch tounds c E BY ,, Js64 35 9,95 57392 
fo 1 fine the Suns declinatlon, s$ScCAD(L 2 Js15 10 9,4376537 
i» line the Suns alcitude, scEDIMCTg;2 28 9,7295233 


Note, eAlthoygh there be a difference between the artificial, ſine 
l'rre found: and the former, yet the difference of their arches is little 
mare than one tenth part of a min : which ariſethby negletting the ſe- 
conds and thirds in the arch firſt found A B, He that deſires to worls 
ro (cconds, may do it as we have ſhewed chap. 2. ſeit, 8. of plain trias- 
"1-5, But intheſe examples, we would not trouble beginners with them 


't the firſt, it being ſufficient for ordinary occaſions if the work be tru: 


'0 A minute. 
eAnd after the forme of either of theſe examples, we may 
calculate tables of the Suns height for every hour and mi- 
nate of the day. By which tables may be made the Quadrants 
and Ring Dials, and other inſtrumental ana fixed Dials, 
that grve the howr of the day by th: Suns height, 


3 Example. 
Let there be given inthe ſecond ovlique triangle, : 
The Suns height above the horizon, complement AD 33d.28 
The Smns azimuth D A E, or rather the accute ang. BAD 72: 24 
The Pyles elevation | complement, AE 51 # 33 
ud - 
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Trigonometre. 
And let thete be required the Suns dechin, compl, E, D, 
Firft, tor A Band E B, 


The Sun azimuth (ro as the »ſourh, A 72d, 24'3«A g,4805385 
'] he ſins height, complement, A D zz 28tAD10,1963704 


{ he arch AV 25 25t AB 9,6;69089 
Whereto adding AE == 28 
The fumm? 15 E's G3 53 
Secondly, tor E D, the proportion is, 
As ſine comp. the fiſt aich tound, scAB $649.35” £0.47. 0,0442110 
to line comp, the ſecond arch found se Ek BE + )s26 07 9,6436504 
fo is the linc of the Suns height, ie ADC 5 Ys is. 28 9.7298197 
ON <6 : ; 3 — 
tithe hne of the Suns declination, $cE Þ $15 10 9.417601 


The {ame might be ſound by the ſame things given in the ſixth tri- 
anjle , where the p:rpendicular falls from the pole, 
And after the form of any of theſe three examples there may a third 
queſtion 11: this triangle, and ſo in any other be reſolved, 
eA's 3. If m the third or fourth triangle there be given, 
Th e ſuns declination, the Suns height above the horizon, and! he an- 
gle of the ſums poſition: to finde the Poles Elevation, 


Caſe 4 7mo ſides, and therr contarned angle 
e1ten: to finde 04.6 of the otyer angles. 


Let there be given in the ſecond ovlique triangle, 
/ he Suns height «bows the horizon complement A D, 32 deg, 28" 
The Poles Elevation, complement, A Es I 33 
I he ſuns awinmthDAE, or rathe we BAD 72 24 
acute angle 
And It there be required the hour tiom noon F, 


Firtfor A BandFE PB, 


The ſuns azimuth from the ſouth, Aq1d, 24 & A g,qfog 385 
The ſuns height,complement, AD32 28tAD 10,1963704 


Io 


The arch APB25 25tAB, 9,676908g 


The 
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The ſumme or remainer of AB and A E,i E B. 
Bue hettuhto AB 25 deg. 15 
Adding AE 38 28 
The ſummt 1s E B 63 53 


Secondly, for F, by the ſecond conſeRaty the proportion is, 


As the fine of the firſt arch found, szABJ Qt Corig 2s co. ar, 0167242 4 
to fine the ſ-cond arch fend ; $E BY . /$834 53 9,95 32277 
ſoaring, compl, the az.muth & A Jt 179 36 9 Fo13588 
Lo tang, conpl, the hour c E t33 36 5,$219289 


Whoſe compl, 56 deg, 26' conveired mto time 1s 3 ho. 45" 44” 
betore or afrer 1001, 
© As the ſine of t he firſt arch found, 
Or the pro- Jto the ſine of tht ſetond arch fonnd : 
POICLON 1S ſo us the tang, of the azimuth from eaſt or weſt, 
to the tangent of the hor from ſix. 

Or by the . «A's the fine 1f the ſecond arch found, 

theo em2 of s tothe ſine of the firſt arch fount : 

ch.4. of plain Yo # the trio, of the azimuth from the meridian, 

triangles, C ro the tavigent of the hour froM non, 

Noe, The like variety may be uſed in the next exartple, and alſo 
inthe examples of che 6, 9, and 10 cafes, and pattly in eve- 
ry cale ; which having here briefly nored, we ſhyll Ieavtro 
your own practite, as your occaſton requires, 


2 Example. 
[.ct there be given in the fifth triangle, | , 
T he ſuns declination northerly, complement A D 15 deg. 10 
The ho, from neon 3 bv. 45! 44 "which in degrees #A ,56 26 
The Poles elevation, complement A Eg: 32 
And let there be required the Sitns azimuthy E, 
Firſt, for A Band E B. 


The ho, from woor in degrees, A 56 deg, 26 3© A 997426520 
T he ſuns declination conipl, AD'15 10t AD 19,5669195 


The arch ' AB 63 52 tAB 10,3097715 
From which ſubltraRting AB 38 iv Or unto i AU 5353 
2 IS —-F—_———— | Adding com, A! «1 3, 
Thez remainer 1s AB 25 25 6 ape anneey 

| UININCE 1$ r 25,35 
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Secoudly, for E, 
As the fine of the firſt arch found, sABY , £563 d. 537.c0,ar, c,oq477 213 
to fine the ſecond arch found, SE B $25 9,6:26576 
ſo is tangent compl, rhe hour, rcAag 2 t33 9,821b803 
0 tangent comp), the azimuih, e©cEQJH Ci 17 9,joizton 


Which 17 deg. 36” « the ſurs azimuth from the eaſt or w:/t, 
and the complement thereof 72 deg. 24 » is the ſuns azimuth 
from the ſouth, whoſe complement to 180 deg. that 15, 107 arg, 
36! is his azimuth from the north, 
Herce might tables be framed ſhewing the ſuns azimuth for every 
hour of the day, und for ſeveral ſeaſons of the year whereby maxy be 
made the Dials revaring the hour by the ſuns azim-:th, 


By imitation of ether of theſe examples, there m uy ſour ether que= 
ftrons #n this triangle, and ſo of any other be reſolve : ecAs 
3 If there were given m the firſt oblique triangle, 
The Poles elevation the hour, and the ſuns declination : To finde the 
ſuns angle of poſition | 
4 1f there were given inthe third triangle. 
The Suns declination,the ſuns angle of poſition, and the ſuns height : 
To finde the ſuns azimuth 
5 If there were owen in the fourth triangle, 
T he ſuns height, the angle of poſition, and the ſuns declination: To 
finde the hour from noon, 
6 If there were given in the ſixth triangle, 
T he Poles elevation, the azimuth, aud the ſuns al titnde : ts finde the 


angle of the ſuns poſition, 


Caſe 5. Two angles, and the ſide between them 
gives : to finge the third angle, 


Let there be given in the firſt oblique triangle, 
The poles Elevation, complement A D, 51 deg, 32" 
T he ho, from no1n 3 ho, 45 44", which in degrees s A, 56 26 


The ſuns azimuth, | Þ 207 36 
Aug let there be required the angle of poſition, £, * 


Firlt, 


To 


he 


/ The ſecond Bodke, 79 
Firlt, for the angles BD A and B D E, by the nimth caſe ot 


11ght angled triangles, 
The Poles elevation, coml, AD 5d, 32/56 A D 948937452 
T he bour from noon Aa 61 A 10,1781197 
The angle BDA 40 17 tcBDA 10,0718649 


Th: tym? orremviner of BD Aand D, 5 BD E, 
But here from D 107 deg. 36' 
\uoltracting BDA 40 I7. 


remainer 15 BDE 67 19 
Sec Madly, tor the angle E, by the ſecond conſetary. 
torhe fine of the ſecond angle found, s BDFL ., 


{0 13 the fins compl, the hour, «xx ACL 
tofing comp!, the angle of poſition. «x E Jt 


+ 67 19 999650371 
$3 34 9,7426520 
$FLCY, 9,39707y0o 


As rhe line of the tiſt angle found, $8 B D ow: 49 17c0.4r, 0,18938359 


Therefore th2 angle of poſition E, 1s 37 deg. 55. 


Th- ſam? might be found by the fame things given 1n the (1xth 
triangle, where there th? perpendicular falls trom the Pole as here 
troin the Zenith, 


eAnl after the forme of this examole there may two other queſtions 
in this triengle,and ſo in any other be reſolved. As 
2 If in the ſecond and fourth triangle there were given, 
The ſuns altitude, the ſuns azimuth, and angle of poſition: to finde 
the howr, : 
3 If inthe third and fifth triangle there were g iven, 
The ſmns d:clination, the hour, and angle of poſition : to finae the 
[uns azimuth, 


Caſe 6. Two angles, and the fide between them 
given: to Fade one of the other ſides. 


Let there be given inthe firſt o5Jique triang]e, 
The Pol:s Eler at ion, complement A D, F1 d. 33 
The ho, from noon, 7 he. 45” 44 a which i aegrees s A, 56 26 


The ſuns azimnt from the north,the obiuſe angle D, 56" 36 
107 And 
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go Trig enanuiree. 
Ang let thexs be requirgdthe Syny heigbt, compl-E D. 
Firſt, for the angles BD Aaud RBDE., 
The Poles clevation.compl, A D 5x d. 32*s«AD gg89379452 
The hozer from noon in deg. WW - 26x 4 10,1981197 
" Theſummeor remginer of BD A and D,is B D-E. 
But here from D 107 deg. 36' 
lubltracting RBDA 49 17 


The remainer 5BDE 67 1g 


Secondly, for E D, 
As fine come the firſt angle found, © BDAY-<Cs 49.4;37c0,9a70,117 5572 
ro line comp]. the ſecond angle found, s« BDE $22 41 9,5961794 
ſo is tangent the poles clevarion © AD rytgd 10,0999136 
t® the tang, of the ſuns altitude, i ED t32.28 9,803650; 


Note. By imit ation of this ex ample thrre.may. five other queſtions in 
this oblique triangle, and ſo in any other be reſolved, as 


2 If there were giuew5n, the ſixth ty +0 
The poles elevation, the, ſuns. azimprb, and the hour from noon - to 
fende the ſuns declinatien. 
3 #Ff there mere given inthe ſecovd t range, | 
The ſuns hg by, the azimuth, and the angle of the ſwns poſition - to 
finde thy ns declination, 
4, If there were given.nthe fourth triangle, one 
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Tht ſecond beoke. $1 
The ſuns altirnale, the ainmmth, and the angle of the Juns poaſition* 
ro finde the poles elevation, 
5 If is the third triangle there be given, 
The [uns declination, the howr, and the angle of the ſuns fofition 
to finde the altitude of the pole, ; 
6 if in the fifth triangle there be given, 
The ſuns declination, the howr and the angle of the ſuns poſition: to 
finde the ſuns altitude, 


Caſe 7. Two ſides, with an angle oppoſite to one of 
them gruen : to finde the third ſide. 


Let there be given 1nthe ſecond oblique triangle, 
T he ſuns herght above the berizon, complement AT, 32 deg, 28" 


The ſuns az.1muth, namely, the acute angle at A, 72 24 
The ſuns decl:ation northerly complement ED, 15 10 


Andlet there be required the poles clevation compl. &A E 


Fuſt, forthearch A B, 


The ſuns azimnth, A 73deg,' 24 5c A 90,48c5;85 
The ſuns height complement, DJ 3 21tAD 1c,19637cq 
The arch firſt found AB2s 25tAB 9g,6769g08g 
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Secondly, for E B, and fo fer A E, 


As the kne of the Suns height,sCADZ , Cs 32 deg. 28 co.ar, 0,17018az3 

tothe fine of the Suns declinat,sc E DY © )s I I0 944176837 
co 

roQ - If 9» 1557890 


{» fine comp, the firſt arch found, sc ABC = 
1 line com,theſecond arch found, x«E B IF Csx26 or 9,6436530 
ſothat thearch E B, 1s 63 deg, 53", 
The ſumme or remainerof ABandE BuAE, 


But here from E R63 deg. 53* 
lubltracting A B2y 25 
Ihe remainer iS AE 38 28 theſidercquired, 


2 Example. 


L.ct there be given un the (1xth triangle, 
! 


The Poles Elevation, complement A D, 51 dep, 32 
The ſuns azimuth from the m:ridian the 
acute angle at 72 34. 
The $ ans declination northerly, complement ED rs EX 
And let there be required the Suns herght, compl, A E. 


Firſt, for the arch A F, 


The ſuns auimuth, A 72 deg. 24” 8 
/ | 9,4805385 
The poles elevation com pl- —_— 32 £ D + F 


The arch frſt found, AB43 :0; t AB 913806350 
Secondly, for E B, and lo for AE, 


As the finc of the Poles elevation, 5c AD & 355td. 31\9.27, 6 eas 
to the fine of the ſuns declination, 5c E D © 2-45 - v6 Fees 

{> line comp]. the fi;ſt arch found, sc ABC & (C's 55 29% , 37 

liac comp.the ſecond arch found, 5c E B C3 yo 18 - 9987816; 

. 5 1 — — 

9" WER TJ 917548 


$o that the arch | E Bis 71d, 02; 
from which lubltracting AB 13 30; 
The re mainer 15 v7 32 


whoſe compl, 32d, 28 is the tuns height required 
Note 


/ 


183 
837 
890 
$530 


(6 
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Or ifro compl. E B 18d, 57; 
Note. You adde ARB1;3 : 0: 
Youhave com, AE 35 28 the ſuns height required. 
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I ſhould digreſſe too much if I ſhould ſhew all the nſes wherennte 
the queſt ions falling out in thu onc triangle might be applyed : ſome 
of the principal I thought good to point atythat [ might give occaſion 
of exerciſe, eſpecially in thefe later caſes being ſomething harder then 
the receſs, 

T hus by this propoſition you may for one day, 'n any latitude, finde 
how many degrees abave the hor:z9n the (an will be upon any point of 
the compa ſe ; and thereby the variationof the compaſſe, 

eAs admit being m the latitude of 51 deg. 32 mortherly,l finde by 
the tables for that purpoſe the ſuns declination nortberl y,f-r ſome day, 
robe 15 deg, ic. And I would know how high the ſun will be that 
day, berry upon the eaſt ſoutheaſt pornt of the compa(ſſe,that 1s 67 dep. 

of from the meridian, Here working according tothe former exam- 
ple 1 finde the ſnns height to be about 2 5 deg, 33', therefore Tobſerve 
with ftaffe, quadrant, or other mſtrument, till I finde the ſun ts be 
I5 deg. 3 27 high, and then 1s the ſun ſomtheaſt 4 berefore at that in- 
[tant ſetting t he ſun with my compa{ſe, if 1 finde it to be upon the eaſt 
(onutheaſt point, then hath is nowvariation : 'if it differ look how much 
that difference #, ſo much « the variation, Which whether it be ea ſt - 
erly or weſterly, may be known by the rule before given after the 12 
caſe of the third chapter of right angled ſphericall triangles, 


By this propoſition allo are the azimuthes drawn on thoſe qua- 
drants that give the Suns azimuth by, his aleitude,and fo on thoſe 
dralls that do the like, 


And after the form of either of theſe examples there may four othe! 
queſtions in this oblique triangle and ſo in any other be reſolved, As, 
3 If there were \ nur inthe firſt oblique triangle, 
The poles elevation, the hour from noon, and the ſuns beight: to finde 
the ſuns declination, 
If there were given in the third triangle, 
The ſuns declination, the ſuns angle of poſition, aud'the poles elevati- 
on ; to finde the ſuns height, 
hs 2 s If 


$4 TY gonometrie. 
5 If inthe fourth triangle there were geven, 
The ſuns height , the angle of the ſuns poſition, and the poles elevati- 
on: finds the ſuns declination, ; 
6 If inthe fifth triangle there were given, 
7 he ſuns declination, the hour from noon, and the ſuns hcight above 
the horiz.»n * to finde the poles elevation. 


Caſe 8 Two ſides, with an angle oppoſite to one of 


them g10en : to fine therr conterned azole. 


Let there be given in the firſt odlique triang]?, 


T he poles elevation, compl, AD, 51 deg, 32 
T he ho. from noon 3 ho. 45 -44 ©. which in degrees is A, 56 26 
The [ns altitude abrve the hortz.on compl, ED, 3: 28 


And let there be required the Suns azimuth trom the notch, D, 
Furſt, for the angle B D A. 
The poles elevation compl, AD 51 deg. 32/sc AD 9,8937452 
T he hear from noon, A 56 26t A 10,1781197 


T he firſt anglefound BDA 40 17icBDA1 20718649 
Secondly for B D E the proportion 15, 


O00, AY, 7 


As tang, of the polcs clevation tc A 3 & d.zi' erdDg,g0eokss 


Cd 


zo the rang, of the ſuns altitude, tc E' D SErz2 28 9,8036196 

ſo fine com, the firſt angle found, 4 c BDA $49 4<3 9, 3834428 

i fine compl, the ſecond . sc BDE 22: 41 9,5801589 
The ſumme or remainer of the firſt and ſecard angles found, 
namely of BD A andB DE,is the angle required D. + 

But here to BD A yod. 17 

adding BDE 67 19 ; 

The ſunmme is D . 107 36 the Suns azigmth requared. 


2 Example, ' 
Let there be given in the (ixch triangle 
T he poles elevation, complement A D, Fl deg. 32 
The Fun atimuth from the meridian;the acute angle,A,72 24 
The ſuns declination; compl, E D, x5 IO./ 
And let there be required the þour from noon D, / 
| Furſt, 


<2 


T3 
Y 
is; 
13-8 
- 

l 
+ F 
Fs bs. 
i 
4% / 
j 


my A i a + 
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p<) 
pau 


= 
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Frft, for the angle BD A. 
The poles elevation compl, AD 51d, 32'scAD 98937452 
T he ſuns azimuth, = us 2460 4 10,49864'2 


The firſt angle found, BD A 22 oz tcBDA 10,392 3864 
Seconely, for B D E the proportion is, 
d, 


, CO,Ar. Or 
3t 51-32 rAD.9,9000865 


As tang, of the poles elevation, tcA D 3 & 

ro tang, of the luns declination, tec EDL LC 15-10 9,43309804 
ſ.> fine com,of the firſt angle found, s« BDAC Z 67-97 9,9670128 
co line compl. the ſecond. C11-31 9,3001794 


Or if unto BD A 22-03.You 
add co, BDE 11-31,The tum 
15 co. D33-34.th: ho, from 6 


So that | BDE is 78 d. 29 4 
From which take BD A 22  0©3 
The remainers © 56 26 


Which 56 deg, 26” converted into time is 3 ho. 45'- 44 from 
noon, that 15, 14' 16” after $ of the clock in the forenoon, or 
45-44 after 3 of the clock in the afternoon. 

And thus un.any place, forany day, you may frame a table of the 
hour and minute of the Suns polition upon every pout of the com- 
paſſe : Whereby you ſhall manifeſtly ſee the crrour of the common 
wule of bringing two and thirty to four and twenty. * 

By imitation of cither of theſe examples, there may four other 
queſt ions in this triangle, aud ſo of any #they be reſolved, eAs 


3 If inthe ſecond oblique triangle there were given, 
The altitude of the ſun, the azimuth, and the ſuns f cm-l : fo 
finde the angle of the ſuns poſition, 
4 1f inthe third triangle there were given, 
The ſuns declination, the angle of poſition : and the poles elevation : 
to finde the hour, 
5 If inthe fourth triangle there were given, 
The Suns altitude, the angle of poſition and the poles elevation : 
to finde the ſuns azimuth, 
| 6 If in the fifth triangle there be given, 
The ſuns declination, the hour, and the alruude of the ſun above the 
horizon : to finde the angle of poſition. 
. $873 


Caſe 


$6 Trigomometric. 
Caſe 9 70 angles, and a fide oppiſite to ore of them given : 
to finde the third angle. 


Let there be given in the tecond otlique triangh-, 
Te ſuns height above the horizon, complement AD 32d, 28/ 
"he [uns avimth, from the meridian, the act:te angle A 71 24 
{ te nor (rom 49m, 3 bo. gy -44"', which in acg.ts E 56 26 


And l.c there be required the angle of polttior, D. 
C * 


Fil? forthe angle B D A, 
T he ſuns iliiruae compl, AD, 32 d, 28, «« AD 947289197 
The ſuns azimnth, «25 t& t A 10,49864 1 2 
The angl: firſt found, BDA, 30 35 tc BDA 16,2284609 


Secondly, for BD E, the proportion 15, 
As ſine comp”, the azumuth, $C , 50 $ 17d, 36” £9, 4, O,FI94615 


— 
44 


to hne comp, the hour 110m noon, 5c E bet "36 9,7416520 
ſo the hnc of the ti ft angle tound,s BDA $3o 35 9,7065 394 
tothe line of the {ccond, $ BDE $68 3o 9,9686529 


The ſumme or remainder of the firſt and ſecond auple found 
BD Aand BD F, 1s the angle D required, 
But 1n this example, From BD E 68d, 30' 
ſublttacting BD A ;o 
The rematneris-D 357 55 the angle of poſition 
(required, 


effter the forme of ths ex ample, there may flue other queſtions in 
this oblique triangle, and ſo in any other berefolved. 
2 If »n the- firſt oblique triangle there be groen, 
The poles elevation, the hour from noon, andthe angle of the ſuns po- 
fetton : to finde the ſuns azimmh. 
3 If there were  giveen the third trixnglc, 
T he ſuns d.clination, angle of poſition, and the: ſuns azimuth : to 
fnde the hour from noon. 
4 If there were given in the fourth triangle, 
The ſwns altitude, the angle of poſition, and'the howr from noon: to 
fnae the ſuns azimuth. 
5s If inthe fifth triangle there be given, 


"of 


i] 
Q 
'—n 


Fhe 


be 
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The ſunt declination, the hour from nooon, and the { n 1s azimut h* 
to finde the angle of the ſuns poſition, 
6 If there were gives Mm the ſixth triangle, 
The poles elevation , the ſuns azimuth , and the angl: of the ſuns 


$/ poſition: to finde the hogy from noon, 
24 | 
26 
7 
'2 
9 
5 
4 A £& 
9 Caſe 10 Two angles, and aſide oppefite to one of 
d them grven: to finde the fide between them, 
Let there be given inthe ſecond obkque triangle, 
1 T he ſuns height above the beriz.on complement A TD, 32 deg. 28 


T heſuns az,1muth from the Merid, the acute angle. 72 24 
The ho, from noon 3 ho 45 -44 ', which in deg. is B 56 26 


Andlet there be requited the poles elevation compl. eA E 


Firſt, forthearch A B, 


T he ſuns height complement, A D332 deg, 28'tA D 1c,1963704 
T he ſuns azimuth, A 723 24 5c A 9,48c5385, 


—_——__ —— 


T he arch firft found AB 25 25 AB 9,6769089 
Secondly, for E B. 


rang» compl. the hour ccEJ)=Ccrg3-34 9,321380z 
© the bis firſt arch found, $AB F- $ 35-25 9,63265"6 
co the fine of the ſecond arch found,4EB MF Js 63-53 SET 
G c 


| d, Pry 
As rang, compl. the ſuns azimuth, r c 7 Goes orta 10,4936412 


_— Trigonometrre. 


The ſumme or remainer of the firſt and ſecond arch found, 
(AB and E B) isthe fide required eA E. 


Bur here from E B 63 deg. 5 37 

ſubſtracting A B 25 25 

The remainer 15 AE 3g 28 

Which is the complement of the poles height required, 
cl deg, vb. 


By imit ation of t heſe examples, there may foe other queſtions in 


this oblique triangle» and ſo of any other be reſolved: As 


2 If in the firſt oblique tr iangle three were given 
The poles elevation , the hour from noon, and the angle of the ſuns 
poſition : to finde the ſuns declination, 


3 If inthe third triangle there were given, 
The ſans declin ation , the angle of poſition, and the azimuth : to 


finde the It PLL height above the horizen, 


4 If in the fourth triangle there were $iven, 
The ſuns altitude , the angle of poſition, and the hour from noon - 
ro finde the ſuns declination. 


5 If there were givenin the fifth triangle, 
T he ſuns declination, the hour frem noon, and the ſuns azimuth 
to finde the poles elevation 
6 If there were given in the ſixth triangle 
The poles elevation, the ſuns az.immth , and the angle of poſition: to 
finde the [uns alticude above the horizon, 


Andchus it is evident how in this oblique triangle , and ſo in any 
other, there may be framed 54 queſtions of the Sphear ; there are 
alſo ſx more which we ſhall touch hereafter ; but theſe 54 are rc- 
duced as we haye ſhewed to ten Caſes, and thoſe ten Caſcs to 
two ConleRaries, which two ConſeRaries are deduced from the 
 firlt fandamentall axiome ; ſo that the reſolution of all the Caſes 
and pom hitherto handled , whether in right or oblique 
angled tphericall triangles depend upon that one axiome ; and 
may be thereunto reduced, There remains (as 18 1aid) ſix other 


quits 


nd 
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queſtions in this oblique triangle , (and the like in any other) 
which are reduced to two caſes, namely when three ſides are gi” 
ven , to finde an angle; or thiee angles gwen t9 finde a (ids 
And thele alſo might well be refolyed by the grounds before laid 
without adding any more, but becaule the wayes deviſed by che 
row Nepair are more apt for this purpoſe, we will make ute of 
tnem, 


RN 


And as we haye ſhewed the reſolution of the $ caſes laſt before. 
going , by help of a mgm the ſame might have been done 
by drawing inltcad of the perpendicular, a quadrantall fide: fo redu- 
cing the t11angle given to two quadrantall triangles, But this we 
mult now leayc to your practice, 


— 


CHAP. VI. 


Of the ſecond Fundamentall Axiome , and of the Ca- 
ſes thereon depending « with two other Axtomes 


to the [ame purpoſe, 
2 Fundamemall Axiome. 


N aſphericall triangle , if halfe the difftzrenee of the (ides contai- 
ning an angle , be added to half the (ide oppoſite to that angle,and 
likewiſe ſubltracted from the {ame , and the fume and remainer 


noted: 
Them 


_T———_—__—_—— 


9O |  Trigonametrie, 
Then as the ret angle of the ſine; of the containing ſides, is ro the 


ſqu are 4 Mo 
So 15 the refl angle of the fines of the foreſaid ſumme and remainer 


to the ſquare of the ſine of balfe the contained angle, 


As in thetriavgle ADE, 


Let) be the contained angle, and let AB be the difference af the 
comt aining ſides AD andE D (for D Bos equall ro ED) and let 
ALE, that ir, AS: be the ſideoppoſite ro the angle ar PD. Then ma- 
kingSKequallto AÞ - drawto the ſubtendents A KandBS: and 
dividms the arch A KorBS equally inR, draw from thie cemer the 
lineHIR. Then drawins Q X pardtletre HP, andBT. and G O 
19 AHF 

(3 Q is the werſed fine of theangle AD E as alſo of the arch 
Cs X. Therefore the arch N, isthe meaſure of the ans/e AND | - 
31 QN ts the right fine of tre arch GN , therefore Q. XN is alſ» 
the r1ght ſine of the angle AD E. 

And ſeeing A S is equall to the oppoſite ſide A F, and SK AB, 
the difference of the containing ſides, therefore the whole arch A K, 
1 cquallta AE and AB, therefore the halfe thereof AR, 1s the 
ſymme of the halves of A E and AB, that is pf half the oppoſite ſide, 
and of hal fe the difference of the cont aming ſides ; the ſi ne whereaf is 
AW. Andif the difference AB, be taken from the ſide AE, that 
is from AS, the remainer #5 B S, the half whereof is BR: ſo that 
if the half of AB be ſubſtratted from the half of AE or AS the 
rewmainer is BR, And ſeeing GN is equallts AD, G O the ſine of 
G3 N; is alſo the ſine of AD, and BC is the ſineof DEor DB, So 
tha BC andG O are the ines of the containing ſides AD and ED, 
and A W andBR are the ſines of the foreſaid ſumme and remainer, 
and CY the fire of half the angle at D, I ſay then that 

As the rett angle of the fines of the containing ſides ADandED, 

is to the ſquare of Radius: | 
So is the rett angle of the fines of bhi fun and remain: AR and BR 
to the ſquare of the fine of halfe the angle ADE, namely, 
to the f ends of the fone of halfe the arch G X. Þ 
That s, 
As the reft angle of (5 O. and BC, is tothe ſquare of G H, 
{ is the reftangle of AW and BR, tothe ſquare of G Y. .. 
Demonſt, , 


the 
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Demoſtr, Por 4:G H , the ſemidiameter of 4 great circle, is 1” 
proportion toB C the ſemidiameter of a leſſer: ſois Q H the ſinc of 
a certain arch inthe / pnar, to E C the ſine of the like arch inth® 
leſſe; andlſois G Q the verſed ſine in the one, toB F the verſed 
fine in the other, Which is more largely demonſtrated by Pitiicus, 
lib, 5. 4d by others. 


Therefore ar G H., is im proportion to BC, ſos G Q. toBE, 
eAnd as G H is in proportion toG O, ſows BEtoBL. Forthe 
triangles G O H and B LE art equiangle. Therefore as the ſquare 
of GH, 47 tothe reft angle of BC nG O: ſo is the refit angle of 
G QiuBE, tothe reftangle of BL inBE. 


m_—_— ——_—— 


92 Trigonometrie, 


And dividing the two laſt ret angles by B E, then as the ſquare 
of 5H, os toBCimGO: ſos GUQrBL. 
| Or the Converſe, namely, 
As B CinG O, is to the ſquare of GH: ſou BL roGQ, ; 
Again, ſeeing that A K 1s parallel to BS, nd BLo AH: | 
therefore the anzle $S BL, is equall tothe angle HA W : therefore || 
the right angled triangles $B L, and H A W, are equiangle, _ 
wiſe ſceing the right angled triangles V G H, and Q GX, have the 
angle Y GH common to them boh.th erefore they are alſo equiangle, 
Therefore ax AW is in proportion to At Radius: ſows BL to 
B S.And as G Y us inproportionto H R wins :ſo rs GQ toGX, 
Therefore the rettangle of AW in BS, equall tothat of BL in 
R adins, Alſo the rett angle of GY #n3 N, 15 equall tothat of G Q 
in Ralins 1 herefore as the reitangle of AW in BS, to the retl an- 
gleofs YinG XN, ſo ts the rett angle of BL in Radius, to the rett an- 
gle of 2 in Rading. 
And dividing the two laſt rettangles by Radins, then as AW in 
BS,s rw Y mG X: ſouB LioG Q., 
But as BL tu #n proportion to GQ-: ſo ( 45 before 15 proved) | 
15 BC inGO, to the ſquare of G H ; that is, to the ſquare | 
of R adins : Therefore 
A; BC inkz O, ts to the ſquare of Rading : 
fois AWimnBS,tGYinG NN, | 
Rut as AWmBS wrtoGYinG X: ſors A Winthe balf of 
BS, (chats BR) ro;G Y in the half of GN, (that wG Y ) 
therefore as the retl angle of B C in G O), us to the ſquareof GH. 
ſo 1s the rett angle of A W in B Ry to the ſquareof G Y. 
_ Which was robe proved, 

Now to apply this propoſition to artificjall ſincs, 

4 Seeing (by the ninth Prop, Chap. 2 of plain triangles) the Loga- 
rithms of a rectangle is equalltothe Logarithmes of the ſides there- 
of : and { by the corollary ot the fame ) the Logarithmc of a 1quarc 
1s equal] to the Logarithme of his fide doubled : therefore ( by the 
thi:d Prop.ofthe ſame Chap, If unto the artificial fines of the torela1id 
ſum? and femainer, be added twice Radius ; and from that totall be 
ſub!traFed the tines of che conteining (ide; : halfe the remainer 1s the 


fine of halfs the contauned angle required, Or, (by the 4 Prop. of that 
k Chapter, ) 


WAY e 
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Chapter, )If in ſtead of fubſtraQting the ſincs of the, containing hides» 


we add2 their ſeverall or ex 
morethen the remainer wonld baye been by rwice Radu 


arithmeticall', rhe'cotalll 1s 


s. There- 


fore, leaving out twice Radius: if to the ſeverall complement a- 
richmeticall of the fines of the containing ſides , be added the fines 


of the aforeſaid ſumme and remainer , halfe that torall is 
halfe the contained augle required. 


the (inc of 


This ground thus laid,we come tothe two Caſes thereon depending. 


Caſe 11, The three ſides of a ſpherical Triangle 


being ge uen toad an angle. 
Take halfe the difference of the fides containing thea 
red; 40d adde it to halfthe fide oppoſite to that angle ; 1 


6a it from the ſame, noting the ſumme and remainer, 


e requi- 
\d likewiſe 
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a Trigenometric 


Then to the complements arithmeticall of the artificiall ſines of the 
containing ſides, adde the art ificiall fines of the foreſard ſumme and 
remainer, and the halfe of that totall ts the artificiall fine ef balfe the 
angle required. 


This being before proved, we proceed to examples, 


Let there be givenCAD 38 deg. 28 
the three (1s of theQED 95 oo Andler there be required 
the angle at D. 


triangle ADEnamclyC AE 76 ©O 


Differ of AD and E D, 56 d. 12/ AD 38-28, Co.ar.0,206168; 
IT a/fe difference, 28 16 E D 95-00, 5s C'0,ar. ©,0016558 
Taeifeof A F, 28 oop [um 66-16,5, 9,9616244 
the ſumme 1s, 66 16V® 09-44,5. "9422804981 
the remainer, 09 44 l9,39749(6 
| halfe D 29-59.5. 9,6987483 

Which doubled is 5g deg: 587, the angle at D required, 


Nate, We have formerly noted 
that the ſine of an arch above 90 
deg. is the lame with the fine of an 
arch as much beneath go dey, as in 
this example,the ſine of 95 deg, 1s 
the ſame wath the fine of 85 deg, 


1 Example in eApplication 

Let there be given in this triang]*, of 
The Poles Elevation, compl, AD, 51d. 320&-= FAD, 38 d, 28 
T he Suns declination, compl, ED, 1x a E >ED, 74 50 
The Suns height, compl, AE: 32 28 yAE, 57 32 

And let there be required the hour from noon. D. 
The difference of the ſides AD andE D containing 

the angle required, 
The half of that difference vs 
The halfe of the oppoſite fide A E, s 
The ſumme of the halfe difference and of the half: ſide is 46 57 
The remaineof the half differ taken from the half fide is 10 s 

© Which 


is 26d, 22" 


PaAYWYJany ., 
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Which thus ordered, we reſolve the Probleme thus. 
The Poles elevation compl, AN) 38 d, 28%, s, coar. 0,20616$}3 
The Suns declinat, compl, ED 74 FO 5, C0,AY, ©0,0153967 


The aforeſaid ſumme, a. 27 4 948637727 
The aforeſaid remainer, to 35 5. 9.264054 
Sumne 19,3493cG1 

28 «8.13. The halfe 96746830 


The arch anlwering to this fine 9,67468;0, 1s 28 deg, 137, 
which doubled is 5 6 deg, 26/, the ang l: at D required. 

W hich converted into time 3s 4 ho. 45' 44”, the hour from noon, 
namely, 14/16”, after 8 of the clock in the morning, or 45' 44”, 
after 3 of ths clock in the afrernoon, 

2 Example, Ler there be given, 


the Poles Elevation, compl, AD,51d.32 CE*?AD38 4. 28' 
the Suns declination, compl,E D, 15 10< $>ED 74 50 
the Suns height compl, AE,32 22A I)A Eg7p 32 


And let there be required the Suns azimuth from the north A 


the difference of the ſides containing the angle re- 

quired, namely, the difference of AD and AF, j 
Halfe of that difference, 1s 09 32 
Halfe of the oppoſite ſide ED, 27 25 
S»mme of the halfe difference, and of the halfe ſide, is 46 97 
Kemainer of the halfe differ.taken from the halfe ſide, is 2» 7 53 

Which thus ordered, we refolve the Probleme thus. 

Poles elevation, compl, AD, 38d, 28 5s, co. ar. 0,206198} 


is 19 deg. 04' 


Suns altitude compl., AE, 579 33 5s. co,ar. c,o7381c0 
Aforeſaid ſwmme, 46 57 #4. 998637737 
Aforeſaid remainer, $7' $3 # 9,6696420- 


Summe 19,8136940 

53 deg 48 thehalfe g9,9068470 

The arch an{wering to this line 9,9068470 13 53 deg. 48', 

which doubled 1s 167 deg. 36' the angle at A which is che Suns az1- 
muth trom the north part ot th: Meridian, 

Note. And after the forme of either of theſe examples, we may 


by theſam; things given, finde the angle of the ſuns poſition. 


3 As> 
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3 Arif there were given, The Poles eleuntion, the Suns 
declination, and the $wns height: to finde the angle of the Suns 
feton, 

This cleventh Propoſition 1s ofcen uted by ſca- men, eſpecually 
the ſecond example , for finding the azimuth , whereby the 
variation of che compaſſe may be known at ca , after this 
manuer, 

About the middle of the forcnoon or afternoon, the height of 
the Sun above the Horizon is to be taken by ſome in(trument for 
that purpole , which being noted down, you are at the fam? inſtane 
(lo nearas may be ) to let the Sun with your compaſle (fitted for 
that purpoſe , "th: ourward circumference of the fly or card divid:d 
into degrees, and the needle placed under the nozth and ſouth points 
of tlic a" and note donna upon what degree of the con.- 
pa{l': ( reckoning from che north) you found the Sun, Then 
knowing by your tormer ovtervations, and — your lati- 
tude , and by your tables tor that purpole the Suns declinationy 
there 15 given the Poles cle vation, the Suns declination, and 
the Suns height above the Horizon , whereby , according tothe 
lccond cxamyle latt before going , you may finde the Sans truc 
azimuth in degrees and minutes from the north 3 which com- 
pared with the dzgrees betore found by the compaſſe , 1f bork 
agree , the compaſlc hath no variation ; if there be any difte- 
rence, that difterence 1s the variation, Which variation , whe- 
ther 1t&e caſterly or weſterly , may ve known by the rule betore 
given upon the twelt Caſe ot thethird Chapter ot right angled trt- 
angles, 

As 1n the ſecond cxample laſt before going, Admit that at 
the Came un{tant when I obteryed the height of the Sun-in the 
morning tobe 323 deg, 28', I ſet the Sun by my Compalle, and 
tound it robe trom the catt pouit towards the touth 12 dcgrees, 
that is , from the north 102 degrees, But the Suns true azimuth 
trom the north found by calkculatron , is 109 deg. 36", the dif- 
tcrence berweeen theſe two 1s 5 deg, 36”, which is che variation of 
the compalle, | 

But to know whether this variation be eaſterly or weſterly, 1 


conhde r that by rhe Suns true azimuth tound by calculation, yo _ 
ou 


Ea n Rs 


TS MW * MX” 
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ſhould have been from the north 107 deg. 26, that is wa 
point of the. compaſſe to the (ourh< 

wards 17 deg. 36 . Whereas {:rting A 
it with my compalle, icwasfromrhe 

eaſt ts the ſouthwards bu 172i drg, 

So that the degree -whereon the San ff 

ſhould lavebeen was mote toward < 

the righthand than the deg, whereon B 

it was: therefore] affirmthe yanuaci- 

on to be calterly 5 deg, 36 minvres, 

By the ſane Prov.may chovartation of ancedlc be found on the land. 


Calc 12. The three angles of 4 [phericall tri- 


anglogiven': tofondes frat, n 

This is performed by the laſt Axiome, the angles being convert, 

ed into des, and the ſides into angles, (as we have Thewed'Chap. x 

of ſpherical triangles ) raking in Read of the greateſt angle his'come 
plement to 180 degrees, 

Wherctore having, taken in. ſtead. of the [greateſt angle his com- 
plement to 1 80 degrees, and all things elſe remaining as before 

Take halfe the ue” the angles that are adjacant tothe 
ſide required, and adde it to halfe the angle oppoſite to- that fide 3 
and likewiſe ſubltrat it from the fame , noting x ſumme and re- 
mnauer, 

T hen-to the complements arithmeticall of the artificiall fines of the 
adjacent angles, adde the artificial ſines of the foreſaidiſumrand re- 
mainer, and the half of that total is the artificial ſine of half the 
ſide required, ; 

The like reaſon ſerves for this, as for the laſt Caſe before going. 
We come therefore to examples, 
Let there be given theC.& 107d. 36'>that is 73d.24 ZAndler there 
three angles of the tri-q<D 56 26dce required 
angle ADE, namely, @&E 37 55 PbchdeED, 
Differ of E and'D iv, 18d. 31'y D $6526. 5.Co.ar, 0,079328 3 
The halfe difference, og 15%} = 37555: 5s.Co,ar, 033114677 
The halfe of A, is 36 120 4552755 948529314 


D 


rem 26-5657. 9,6 617809 * 
The Sunme 45 275 ſumme 1957998054 


The remainer, 26 56; 52-35 halfe 9,8999027 
'S| hich 
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ov Trigonometrie. 
Which doubled is 105 deg, 10 min, the complement whereof 
to 180 degr, 1s 74 degr. 50 min. which 1s the fide required, 
1 Example in Application. 
Let there be given. 
T he S uni Azimuth, A 167 deg. z6', or72 deg. 24 A. 
The hour from noon Dyin degrees 56 26 D. 
T be angle of poſition, E 37 55 E. 
And let there be required the Suns height being the complement 
of eA E. | 
The difference of the adjacent angles A and E, u« 349. 29 


Ir ———— ———_— 


T he halfe of that difference « I7 '14% 
T he halfe of the angle D, oppoſite to the ſide required, is 28 173 


The ſumme of the halfe difference and half angle 6s 45 272 
The aro. of the halfe diff. taken from the half angleyis IO 583 


Then for the reſolution of this Probleme. 


. The Suns azimuth A 71 deg. 24 5. Compl, ay. 0,0208202 


The angle of poſition EB 37 55 #*% Compl, ar, 0,2114677 
The foreſaid ſunme 45 217% I. 9,85 29314 
T he foreſaid remainer 10 585 5, 9,2796227 


ſumme, 19,3648420 

| 28 46 _ 9,6824210 

Which doubled is 57 deg. 32 min, the fide AE, the com- 

plement whereot 32 deg. 28 min, 1s the height of the Sun 
required, 

And afterthe torme of this example the fame things being given : 
namely, the Suns azimuth, the hour from noon, and the angle of 
the Suns polition being given: we may finde 2 The Suns declina- 
tion (as inthe former example ) 3 Or the Poles clevation, 

Note, eAlthongh is the conver fion of angles ints ſides you may al- 
wayes ( 4s is aforeſaid) take in ſtead of the greate angle, hu com- 
Plemens to 180 deg. yet you are not ſoro doof miceſſity, for you may 
take the complement of one of the leſſer angles,tor80 —_ As 


three angles of the tri- 


D 56 deg, 26', or ied 
argic ADE, namely, Ee 26”, or 123 34 Cquired ( as before ) 


F 037 55 Ithclide E D. 
Differ, 


"Let there be given the 3 1c7d, 36" WV ket there be re- 


b- 
FM 
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Differ. of E «nd D,iv8y deg. 29” D,56-26. 5.(0.ar.0,079228 3 
The halfe difference 42 495 ) E, 37-5 5.5.C 0,47,0,211467 
The halfeef A « 53 48 ſum, $3-2255. 9,9971563 


—— ({ rem, 10-58% 5. 9,2796227 

T he ſumme, 96 377 m—— _— 
The remainer, 10 58; 19,5674749 
37-25 9,78 37374 


Which doubled is' 74-50,the fide ED required, 


He hath another way very little inferiour to the former, for the 
ſolution of the two laſt Cales, which Mr, Gunter makes uſe of, As it 
Three ſides be groen to finde an angle, 

Adde the three lides rogether, noting halfe that ſumme, and trom 
rhalfe, ſubltraR the tide oppoſite to the angle required, and note 
che'remainer, Then, 

eA's the reft angle of the fines of the containing fides. 

's to the ſquare of Rading : 

ſo is therett angle of the fines of the foreſaid ſum and remainer, to 
the ſquare of 4 fine; whoſe arches complement doubled is the an- 
gle Nwghe, 

| By containing ſides, we mean the ſides containing the angle re- 
quire 

Therefore working by artificiall fines, 
* Adde to the complements arithmeticall of the fincs of the con- 
taining ſides, the fines of the forcſaid ſumme and remainer, halfe that 
_ the fine of an aich, whoſe complement doubled, is the angle 
ought, 
Let the example be here as before; namely 


AE 5:d.32",Andletthere be required che angl:atD, 

Let therebeQ AD 33 28 5. Compl, arith, 0,2061683 

. given EEZD 74 Fo 5. Compl, arith, ©,C15 3967 
170 50 | 

The halfe ſu:me 85 25 «5, 99986090 

The remainer a7 53 & # 9,6699420 

ads 90,8901 160 

The complement of this fines arch is 18 deg. 13". 949450580 

Which dewbled is 56s 26, the avgle atD. 


( required. 
If 
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If th>threeanglesbe-given to firude a fide, your may convertithe 
angles into lates, &c, as$before isſhewed, ITY 
\Alchough cither of thete +rwo latt Axiomes arc ny elacion 
for the ſolution of the two latt Caſes of an oblique ſphzricall tri- 
angle arithmetically ; yet neither of them can ſo aptly be applyedn- 
Rrumentally. We will therefore here {er down the third Aztome, 


which he hath to the famepurpole. 


The three fides of atriangle being giuen, #nd an anzle required, 

let fall a perpendicular oppoſite to that angle, the ſide mhereon that 

perpendicular falls we call , for diſtin(tion ſake, the baſe, and the 0- 

ther two the ſides: thus inevery af theſ triangles AE @ the baſe, 
| 


' AD andE Dthe ſides, D B the perpendicular, B being placed # the 
right angle, and B I alwayes = equall to BE: Thus inoepery of 
them A E being the true baſe, N I is the alternate baſe, whoſe.eud.1 
is as far from the pergendicular B one way, as the end of the true baſe 
E, is from the perpendicular the ather way, Which things thus con- 
ceived, [ ſay, 
eA's the tangent of the true ſemibaſe given, 
is to the tangent of halfe the ſumme of the ſides : 
S* is the tangent of halfe the differenge of the fides, 
t9 the tangent of the Alternate ſemibaſe, 
hat is, 
es the tangent of the halfe of A E, \ 
to the tangent of halfe the ſumme of A D and F'D 
$0 is the tangent of halfe the diffe rence of AD and E D 
£0 the tangent of the halfe of AT. 
T he doewnftr ation whereof you may ſer in his ſecond book of triangles 
Therefore adding the halfe of the tr ue baſe A Egto the halfe of the 
eheroeehaſe AT; the ſunyec is AB, the baſe of the right angled 
wiangle ABD: alſo the difference of the halves of A 4 AT, 
# E Bythe baſe of the other right angled triangle EB D. 
An 
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And thus in either of the right angled triangle} ABD and EBD, 
we have the baſe and hypothenuſall, whereby at one 2ther operation eci- 
ther of the angles oppoſite ro the perpendicular, namely, the angle at 
A,or that at E, may be fonnd, by the 17 Caſe of right _ trian- 
gles, Therefore , the three ſides being given, we may finde an angle 
As for example, in the firlt of thele triangles, let there be required. 
th: angle at A, the three ſides being given, namely, 
AE 74d. 50*. the halfeof AE 39d. 25. pier 1e,1163279 


AD57 32. thehalfof AD 28 46 
ED 38 28. rhehalfef ED 19 14 


The ſunsme of halfe the faces 48 00 t, 1050455626 
The difference of halfe the ſider og 142 t, 9,2251560 


The halfeof A1 ; BE t: 9$,3870465 
fo "- adding halfe of AE 37 25. : 
The ſwmme s A B FI 07. 

Secondly, 


AB g1deg, 7 the rangemtof A B 10,0934397 
AD 57 33 84», compl, of ADD 9g,8036296 

A 37 $5. make ſive compl, A g,8970693 

And thus we have found the angle at Atobe 37 deg. 55", andin 
like manner we myght hayc found any of the other angles, 

Note, For the reſolution of queſtions of this nature inftrumental- 
ly; Mr. G=nter ( an ingenious man in contriving and applying of 
Inſtruments ) makes ule of the right and verſed (incs, and fo fofres 
them. at two operations, and ſomerumes he uſeth the right fines, 
onely, bur then he hath three operations, Notwithltanding they 
may alfo be performed at two operations without verſed (ines, uſing 
onely the tangents as we have here ſhewed, 

Now, as we' have before 'for right angled triangles, ſo we will 
here for oblique po in a Table the operations, uſed in every 
Caſe, by the view of which Table you may be direRed in the reſolu- 
tion of any oblique ſphericall triangle, P 

3 


VG An- 


\ 


» Exemplary T ablc for the reſolution of tÞ8 [everall Caſeso 
an Oblique Sphencall Triangle, 


Dar.{Req. | The Proportionality, 


Two angles, aud a fide _— 

ro one of _ givens to finde ay S. 3h, 84D: 8X: BD. 

the fide oppoſite tothe other, [AD 

Two hides, with an angle op »-| AD 

hte ro one of thew given, to hind K - E, SED, 5s A; $ 4D, 5E 

the angle oppoſitc to the ic other, 
& Ra ScA, TAD, 1A4AB 

Two fdes with The third fide ſum or remainer of AB&AEisSE B 

their contain- 5c A P, ic E B: 5c AD, ic E D 


cd angle givca* One of the 0- Re. 564; FAD 1AB 

to finde ther avgles, ou rem, .AV& AESEB 

= s AB: 84M, FE © 

| | WE t4 t6BD A 
— Sx-oy BDA&DisBDE 

ED $cRBDE: $cA SCE 


Two angles andg The third an- 
'the ſide between Jgle 


jthem given: One of the 0- 4, 5CAD: tA, icBDA 

.to hnde ther ſides o_— BDA&DisBDE 

ic BDE, 5B DA: AD, tf ED 

K Ra, 5cA: tA, AB 

Two lides with The thi SCAD, 5c ED: «AB, SCEB 
onda ro or diifer. AB& &EBisAE 


_— 


lone of their op: 
\pohie angles 
\given: to linde 


Their contain- 5c AD, "tA: tcBDA 
DD. tcE D: icBDA,sc BDE 
ſum or differ. BDA&BDEiD 
2s 1, S$cAD, tA, tcBDA 
| 
'Two angles withC The third an- icF, $ BDA,..s BDE 
; akon ſumor differ, BBA & BDE is D 


,onc of their op- gle >. HD 
|pokre ſides given; YThe fide be- a. 5cA: AD, 7 oj 


ro hndc tween them ( E, tA: SAB, $EB 
| ſum or differ. of AB AB &EB is AE 


Hons _— The Equality 

T hree fides gi» | El +=:dif, AD J6.,05*> 315 

| ven; to finde ww EDislumF (cas 5D 
LAE=!dif, AD C S# 44 

& ED is rem, G JRe G2 

= car 50D 


cd angle 


D is (unme Fl £,4r.5E 
XA —2 dif, EC SumsF 
(& Dis em Ke RemsG 


three angles gi- 
yen; to finde 
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This laſt Table might be propoled in other terms ; as the fir 
Caſe we might exprefle thus, (. ar.s £+ 5 eA D +# eA,makes 
E D, cutting oft unite or 1 1n the firlt place toward the left hand, 
which thing being before ſufficiently explained, we ſhall not here 
need to infilt thereon, 

Here I intended to conclude this Work : but becauſe the demon- 
tration of the firkt fundamentall Axiome for ſpherical criangles, as 
it is delivered by the Lord of Merchiſton is very briete, and by him 
applyed to another kinde of Logarithins, ſo that it may ſceme ob- 
(cure, I have thought good here ( though ſomething out of place ) 
to 1lluſtrate the lame, firſt premiſtig certaine Lemma's icrying to 
that purpole 


LuMMA. 1, 


In « right angled ſpherical triangle. 
As the [ine of the baſe, ts 1n proportion to Redjus : ſou 
the tangent of the perpendicular, to the tangent of the an- 
gle at the baſe. 


As in this Diagram, 
Let A D Brepreſcar 

a ſphericall criangle, 

right angled at B ; ſo 


Point 

that AD 1s the fine of 
the hypothenuſallygA B 
the (ine of the baſe, and 
p B 1s the perpendicu- 
are 

Then is DA Bthe 
angle at the baſe, and 
1 Hrhe fine, and LM 
the tangent thereof, Al- 
loD Fs the fine, and 
KB the tangent of the 
perpendicular DEB, 

H 4 


Trigonemetrie. 
I ſay then, 
At A B the fine of the baſe, 
5s im proportion to A M Rad : 
ſo is B K the tangent of the perpendicular, 
to M L the tangent of the angle at the baſe 


LEMMA. 3. 
Ina right angled ſphericalitriangle, 
Asthe fine of the hypothens[all, « in progortion to 
Radius : ſo u the fine 'þ the perpendicular, tothe 
ſine of the angle at the baſe, 
That is, the infore-going figure, 
As A D the ſine of the hypeathenuſall, 
& in proportion to A ] R adin : 
ſo » D F the ſine of the perpendiewlar, 
ro I H the ſine of the angle at the haſe. 
Theſe two Lemma's might be demonltrated 1n this Diagram, but 
becauſe the ſame m effeR are at Jarge demonſtrated by Lawbergins. 
Pitiſcua, Snellins, and others, We let that paſle, 


LEMMA. 3. 
Tha cirsular parts of aright angled triangle, are the ſame 
with the circular parts of qauadrantal triangle adjoyning. 


Aslet A BD beatriangle right 
angled at B: and let one of the ides 
thereof, namely, AB,be extended t11l 
it becomea quadrant, that is to G, 
and draw anarch from Gto D. Then 
1s G A D aquadrantall triangle, ad- 
joyning to the right angled triangle 
A BD. I ſay therefore that the circu- 
lar pacts of the quadrantall triangle 
G AD, arc the ſame with the os 
parts of the right angled _—_ 
A BD. For the curcular parts of either 


of chem arcas here appeareyh, 


p70 


the 


ng. 
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The five cir-C ABD, are AB.DÞB com, BDA, 80m, AD. com. A 
cu)ar.parts of 
che LOTy A D, are com, AG. AGD. GD A.com, AD.com. A 

Where it is erident, G Band G D' being quadrants, G D B 183 
right angle, and D B isthe meaſure of the angle at G: ſothat the 
ide A Binthe one is equall to compl. AG in the other; and the 
ide BD in the one, equall to the angle. A G D in the other, and 
compl. BD A in the one is F D A inthe other, and compl. AD n 
the one. is the ſame with comp, A D inthe other; and laſtly, that 
compl, «Ain the one, is the ſame with camop/. A in the other, for the 
complement of the accure angle D 4 B unto a quadrant, is allo the 
compl, of the obtuſe angle G A D. 


LyMma 4 


If five eircles of the ſphere be [0 orderad, that the firſt inter- 
ſedt the ſecond, the ſecond the third, the third the 
fourthgthe fourth the fifth, andthe fifth, the firſt at right 
angles : the rig angled triangles made by their 11- 
terſettions, do al confift of the ſame circular parts. 

As in this Scheame 

Let G repreſent the Ze- 
nith, A the north pole,and 

D the Sun being in the 

Horizon, So that I'G B is 

an arch of the Meridian of 

the place, | 
BDF an arch of the Ho- |; 
rizon, 
FEC,an arch of the cir- 
cle deſcribed about the Sin 
C AH, anarch of the 

Meridian efthe San, + - 

HL1, an archet the E- - 

quinoQiall, 

Then dotheſe five arches 

a ep conditions re- 

wee, { - | ge . 

The finft interſe ing the ſecond in B; the ſecond the thirdin F 3 

therhied the fourth in C ; the fourth the fifthin MT ; .nd the fith 

the firſt ln 7, And theſe interſeRions au B, E,C, H, 7 


the tri- 
angle, 
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are at right angles; therefore 1 fay the right angled criangles mad®© 
by the inter{ſe&10ns of thele cireles, namely, ABD,D HE,LF Es 
8£G1,andGCA, do all conlilt of the lame circular parts for the 
circular parts in cycry ot them are, as here appeareth, 
The 5 ABD, are AB, BD, com.BDA,com,AD,com.DAB 
ciculai\ DHL, arecom, HLD,com. LD, com, LDH, DH HL 
oe < L-FE, arecon, ELF, LF, FE, com,FEL,com.EL 
ian. JEIG, are IG, com.IGE,com, GE. com,GEI, FI 
ple, GCA,are com, GA,com, AG, GU, CA,com,CAG 
Where you may obſerve, that to the (ide A._B in the firſt triangle, 
js equall comp/. H L D in the tecond, or compl, E IL F in the thud, 
or [G in the tourth, or compl, A G inthe fifth, In like fortyto the lide 
D B inthe firſt triangle, 15 equall comp/, L D m the ſ{ccond, the tide 
L F inthe thud, compl. [G E inthe fourth, or compl, A G C in the 
lifgh : And the like is to be ſeen \n the reft, taken mn ſuch ozdcr as 
they are placed, | 
To expreſle this more plainly: A Bythe poles elevation in the firſt 
triangle, 1s the complement ot the angle H L D inthe ſecond, or 
the complement of che angle E L F inthe third, or the fide 1 G in 
the fourth, or the complement of the hypothenwiall G A in the fifth, 
And thelike is to be undcrttood of the telt, | 
The ſame umformity of the circular parts ts alſo apparent in qua- 
drantall triangles, Ps 
As inthe fame ſcheame G from D, D trom E, E from A, A from 
L, and L from G, are diſtant by arches cach cquall to a quadrant, 
But the arches GA, AD,DL, LE,andEG, arenot quadrants, 
Here are therefore five qffadrantall twangles G AD;ADL,DLE, 
LEGandEG A: whoſe circular parts are as here appeareth. 
The 5 GAD,are com, AG, AGD, GDA,oom, AD,com,DAG 
circular ADL,are ALDgcom. LDycom, ADLyxcom, AD, DAL 
pertsin / DLE,are com,DLE,com, LD, EDL, DEL,com..LE 
LEG,are GLE, LGEy,com, EGycom.LEG ,omLE 
EGAzare com, A G,com,EG Acowm, EG, GEA, GAE 
where you may obſerve that the circular parts in every of them re- 
main the ſam? unchangeable, And not onely in theſe ten Triangles 
but in all others which doe ariſcof the other int erſeRtions of thele 
cen arches drawn forth to whole circles: which becauſe they are may, 
ny and confuſed, we here let them paile, this bezng ſufficient for our 
purpole, '' x. Funda- - 
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1 FundamentallA XIQ ME- 1 .: 
Of the five circular parts in 4 ſphericall Triangle, right an- 
gled or quadrantall. 
The fine of 4 middle part with Radiney ih equal to the tangents 
of the exireams adjacent, or 10 the ſihes complement of the 
oppoſite extreams. 


Ws a middle part, and what the extreams are, whether adja- 
cent or _ thereto, we have before ſhewed Chap, 2. 
of tphericall triangles, 

Part, 1. Now touching 
the firlt part of this Axiom 
in right angled triangles: 
The middle part 1s either 
one of the bdes, or one of 
the oblique angles, or the 
hypothenuſall, 

Caſe. 1. Let the middle 
part be alide; aS inthe tri- 
avvle ABD, let AB be the 
middle part, and DB, and 
compl, A the extreams ad- 
jacent; then I (ay, that the 
lincdt AB with Radius, 1s 
equall to the tangent of 
DB,with the tangent of the 
complement of DeAB. 

For ( by the firſt _ as the ſine of A B, 13 inproportion to 
Radius : fo 1$the tangent of D B, to the tangent of the angle at A, 
therefore alſo alternatcly, as fine A B, to tangent D B: ſo Radius: 
ro tangent A, | 

Bur ( by the corollary of the firſt Theorem of the fourth Chapter of 
plain triangles ) Radius is a mean propottionall between the cangent 
ot an arch, and the tangeat of the complement of the ſame arch; 
0 that as Radius, is to rangent eM ſo is rang, compl. A, to Radius: 
therefore as $ A Bytot D B: ſo istc A to Radius: therefore (by the 
corollary of 3 Prop, Chap, 2, of plain triangles ) s A B-+þ Radius, js 
equall toz D B-b»;c A, Caſe 2 


"= 108 3; ». Iv rganeme trh. 

Caſe 2, Lerthb milldlepert bemnangle, as n the triangle DH I; 
let comp/; H LD.he the midele part, and HL and comp|. LD the 
extreams adjacent, then I fay, that the (ine complement of H L D, 
with Raguis vu to, thetangent of H L, with the tangent of 
 the'comp mobi c 

For ( by Lemma 4) compl. HLD is equall to A B and compl. 
LDtoD B, and HLto comp! DAB, and here before we have 
praved, that 5 A B+ Radius, is <quall ro + D B+ rc A, there- 


fare alios c HL, D + Radius cqualltor er LD + £cH 
Caſe 3, Letthe middle part be the hypothenulall; As mn the 


triangle GCA, let complement AG be the middle part, and 
complement AG C, and complement C A G, the extreams adjacent; 
Then alſo Ifay, 5c A G + Radius, 1s equaltto rc AGC, tc 
d-:rcCAG. 

For we have before proved, that s AB-þ Radius, is equall to 
tDB tc A, but ( by the 4 Lemina ) complement A G is equall 
toAB, and compl, AG C te DB, and compl, CAG to comp, 
D AB, therefore alſo sc AG + Radins, is equall tor cAGC 
CAG, 


Therefore, in 4 right angled triangle, the ſone of a middle part 
with R gdins, #s equal to the tangents of the extreams adjacent. 
I fay further, that 
Part 2, The fine of a midale part with Radins : is equal to the 
fines complement of the oppoſite extreams. 
For here alſo the middle part is exther one ofthe ſides, or the hy- 
pothenuſal}, or one of the oblique _ 
1 


Caſe 1, Let the middle part be a fide, As in the triangle A BD let 
D B be the-middle part and comp), A D,and compl, A the oppefite 
extreams: Then I fay, thatthe fine of BD with Radius, is equa)lto 
the fine of A'D with the Gne of N. 

: = 3 dome 2) 4 mem fo ;:DB to fine A, 
therefore. ( dy brol.:3,Prop. 2.” &f plaine triangles ) : D B 
Radius aculiaerikDaek. Hep Ws P 

Caſe 2. Letthe hypothenulall be che middle-part. As in the trian- 

. as > let comp] LD. be-the middle part, and DHand HL 
© oppolxe extreams, then I fay,' that «LD + Radius ; is cqua)l 

ts rD Hops cHL, | 
For 


m— ef ww. ex” - cm Wo. 
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For:compl. LD is c wDB, amd DH is equall tocompl, 
A D; andHT ro cotnpl, DAB, (by the 4 Lemma) fern F: . 

Caſe 3 Let one of /the ablzque "angles be the middle part. 
As in the triangle EIG let compl. 1G E be the middle part. 
Tacn I (ſay, .that <1 GE Radius, is cquallto 3G EI 5c 
EI, Forcompl. IGE is equall co DB, and G EI is cquall to 
AD, andE Itocompl, DA B, 

Therefore ina right angled triangle , .The fine, of 4 middle part 


. with Radins, is.eguall tothe fines comple, .of the oppoſite extuennss, 


And ſeeing ( by the thud Lemma) the circular parts of a-right 
anpled triangle, are the fame with the cucular ho_ of the quadrantal 
triangle adjoynung ; theretore, that which is here proved touching 
right angled <rrangles 1 allo true of quadrantals,7herefore mm 4 ſphe- 
ricall triangle, 'right angled or quadrantal, &c, Which wasto be 

roved. 
E Theſame might allo. have been demonltrated 
in this Diegcam-withour the fourth-Lemma be- G 
fore going, but becauſe that fourth Lemma is 
of (ingular invention, and of it ſelfe worthy to 
be known, 1 havechglica rather to tolpw.hoge- | 
in the invention of the noble Authour and In- 
rentoue- of this Prop. ''and- of that third aud 
fourth Lemma than otherwite. 

And'thus have w2 ſhowed the reſolution of P 
plain and phericalt Triangles by this date invention of Logarichmos, 
not exchading the ways tormerly 'uted by naturall fines, ranges, 
and Many ag, d:livering the rules in tuch ſort, as they maybe 
applycd.co.cather, What hath been largely handled by others, I have 
bohtly paſſed over; other things I have more inſiſted upohi, Ih all 
I have endeayoured ſo much brevity as might ſtand with perlpicuity, 
Now touchingthe applicatuothercot I doubt not but he that is cx- 
exciſed im the Mathematicks will be able co apply it divers wayes, 
elpecially ro thoſe parrs wherein he 1s converſant ; yet for their bel 


N 


that are but newly enered, I hope to do lomething in that kinde here- 
after, as it ſhallpleaſe God 0give opparwnity. To whom aloue is 
deall glory mallthings.'» 
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t10 Problemes of Sayling 
$$6395000-00000:46$$090 
ine 1 1 2 ABPENDIX., 


Touching the application of the Dottrine of Triangles in the 
three principal kinds of ſayling. 


JF Y intent was here to haye annexed a Treatiſe of Navig ation, 
Md eſpecially of ſuch points therein as have reference to the 
Dottr ine of plainand ſphericall Triangles, Being the rather there- 
unto induced, becauſe I had my firſt breeding in mathematicall Stu- 
dies and praiſes at Sea': whereby I ſtand the more indebted as ts 
that excellent Arr, ſo to the worthy Profeſſours and Practiſers there- 
of, Bur waiting time for the: accompliſhing! of that according to 
my deſire, by rcaſon of muy neceſſary abſence and imployment far 
from home all this Summer, I have here, inſtead thereof, ſhewed 
the reſolution of certain Problems, touching the three principal 
kinds of failing. 


Gueſt ions of ſailing by the Plain or ordinary Sea-Chart. 


Although the ground of the projeRtion of the ordinary Sea-Char 
being falte, (as1u polun the Earth and Seca to bea plaiu luperficaes ) 
and {o the conclu{1ons x 4h derived mult alſo for the moſt part be 
erroneous : yet becaule it 13 molt cafie., and much uſed , and the 
errours 'in ſmall diſtances not ſo eyident, we wyll not wholy neg- 


lect it, | 
Queſt, 1, Sayling 100 leagues wpon the fixth Rumbe : how much 
ſhall I alter my parallel or latitude! 


Note, The angle that any point of the compaſſe makes with the 
Meridian, we call the Rumbe - but the angle that it makes with any 

ralle}, we call the complement of the Rumbe, 

And foraſmuch as to every point of the compaſle there anſwen 
11 deg r5/, therefore the fixth Rumbe frem the Meridian, ( namely 
ence, ee, ww, or w nw) makes an angle therewith ci 69 deg. 39) 
whole complement 22 deg, 30 4s the angle of the fame Rumbe with 


every parallc], | 
Now 
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: by theplain Sea-Chart, 


Now admit I failefromD to dens 
100 leagues;'I demand the difference of = 
laticude D B, 


By the third Caſe of plain Triangles, 


As Radius, = 
to the diſtance run : AD 106 letgues 2,00000 
ſo line compl.the Rumb, seA 22 deg. 30' 9,58284 


to the difference of latitude, D B 3832- leagues n1,58284 
In like manneryou may finde the difference of latitude for any 
diſtance run upon any other point of the compaſſe, 


2 Sayling 100 leagues wponthe ſixth Rumbe : how far am I de- 
parted rom the meridian of the place from which 1 came ? 


That is by the ſame things given, as before 1 demand A B. 


Fg 


By the third C aſe of plain Triangles. 
As Radius, 


to the diſtance run 


A D 100 leagues, 2,0008 
ſo is the line of the Rumbe, 


s D 67 deg. 30 9,9656® 


20 the departure fromthe Merid, ÞA ÞB 9232;leagues, 1,9656 2 


3 Sayling upon the ſixth Rumbe, till I alter my latitude one deg. 
I demand how far I have ſailed? 
As ſayling from Dro A, e »e, till the difference of latitude D B 
be 20 leagues ; I demand the diltance run A D. 
S ay by the ſecond caſe of plain Triangles, 


As, fine compl, the Rumbe, s 4 22degr, zo' co. ar, 0,41716 


to the difference of latitude ; D B 20 leagues 1,30103 
{o is Radius, Qupmim——_s 
to the diſtance run, A D 5255x leagues 1,71819 


The like queltion might be moyed by the departure from the 
Meridian given 


4 Sayling 


x2 Problemeraf Styling 
4 Sajling you Sixth Rwnkts till Dhave altered mp latitude one 
degree : how much am ÞHdepartidfrommy firſt Maridiant 


\ 4 


As layhoug from Dro A,emnetill the dif- = 


fergnce of latitndg D B be 20 leagues; 1 de-- X 
= 4 ok from the Mer1_ - 
Byhe firſt Caſe of plain Trinngles. 


A = 


As Radius, 

to the-diflerence of latitude; DB ag lragues. 1,3010? 

{o 15 the tangens ok the Rumbe, «© N67. deg 30, T0;38278 

to the departure from the Merid, A B 48 45% 1,68 381 
In lik: manner by the departureFromr the mertdian-grren, you 
miehr finde the difrenee-of latitude; 

5 Saylingwpon ſome Rumnbefietween the narth and caſt 52 league: ; 
and finding that I have altered my latitude one degree: [ demand 


upon what point] have ſapicd ? 
' AS if T faile from D to A, ( being ſome Rumbe between the Eaſt 


and North ). 524 leagues, and then finde the difterence of latitude 
D.Z, tobe 20 leagues; I demand the angle A.D B. 
Say by the ſixth Caſe, ty 
Asthe diſtance run, . DA. 523 leag, co. ar; $,28191 


1s to Radius : | 
{® isthe- difffrence of latitude, . DB 20 leagues 1,30103 


taſine comp), the Rumbe, s A-22 deg. 30. 58294 


Whoſe complement :D 67 deg, 39/, is the ſixth point fromthe 
Meridian, namely, e x e, Here we negle@ ſome part of a minute, 


(as in thele things not to' be regarded) and- 'fo in other 
Places. 


&- FSuyling upon ſome 
1 


Rumbe between the north —_ wy $2; 
tagitas; and finding. that 1 have altered my latitade one aegree- 
I would know my departure from my firſt Meridian,  : E: 


by the plain Sea-Chart. | =» I13 


By the ſeventh caſe. 

To the diſtance 11, adde the difference of latitude, and alſo ſub- 
tra& it from the tame, noting the ſamme and remainer, Then adde 
together the 1 oga11thmes of this ſi n.me ard 1cmaines, ard halt tha 
totall is the logarnhme of the diſtance fromthe firſt meridian. 
Dillance run D A, 524 leagues $Summe 725 leagues, 1,85884 
Differ, of latit. D B, 20 leagues Remain 343 leagues: _1,5085 2 


3336737 
Departure from the meridian eA B, 48 33; leagues 1,68 368 
The lame may be otherwiſe found by the fame caſe. 
And in like fort might the difterence of latitude be found, the depar- 
rure from the meridian being known, 


7. The dift ance of the meridians of two plac,and the _—_— of the 
latitmdes of the ſame places bring given: to finde the rumbeT& diftance, 


As let A repreſent the Dizard in the Weſt part of Englandand A 
B the parallel thereof, and let D repreſent St, Afaries Jland, being 
one of, the Azores, D Brhe meridian thereof, | 
Then is A B, the diſtance ofthe Lizard by 
from the meridian of St, Afaries, which let n 
be 272 leapues; and D Brthe diſtance of their by 
parallels, or difference ' of their latitudes 
256 leagues, 1 demand the Rumbe: name. | 
ly the angle at D, and the diſtance in the Fry _ - 
Rumbe eA D. L 


Firft for the Rumbe, ſay by the forth caſe, 


As the difterence of latitude, D B 256 leagues, com.ar, 7,59176 
15 1n proportion to Radius: 


{0 is the diſtance of the merid, eA B 272 leagues, 2,43457 
£0 the tangent of the Rumbe, r D 46 deg. 44'. 10,02633 


Which is the fourth Rumbe from the meridian and 1 deg. 44' 
more, which ſhews the courſe from St, Marie, to the Lizard, to be 
northeaſt x deg. 44 eaſterly: or from the Lizard to St, Maries 


way as 1 deg, 44 weſterly, And thus it ſhould be by the plain 
It. 


I Secondly, 


ee EE Ss 


11k Problems of Sayling 


Secondly,, for the diſtance AD; ſay by the ſecond (aſe, 
As the finc of the Rumb, xD 46 deg. 44". co.ar, 0,1 4776 


to the diſtance of the Meridians A B 272 Icagucs, 2,43457 
1o 15 Radius, : 
to the diltance of the places AD 372 5 leagues, 2,57233 
Or oth:rwiſe, 
As line compl, the Rumbe, s A 43d. 16.co,ar, 0.164c6 
to the difference of latitud:s: D B 256 leagues, 2,40824 
ſo 15 Radius, — 
to the dittance of the places, AD 37 37 leagues, 2,57230 


And ſuch ſhould be the dittance by the plain Charr. 
$ Suilmg away w 5 w, 1 ſee a point of land, which [ ſet, and finde to 
bear from me w by n; and having ſaited fix leagues further, I 
finde it bears from me n w by w: 1 would know how far it is diſt ant, 
As let E be a point of land, 
which when the ſhip is at A, 1 


D 
= od ſet, and finde t bear from w by », 
bur I hold -on my courſe from A 
—— 5 toD wsw 13 miles, andatD,1 
E {the ſame point of land again, 
and finde1t to. bar from mc » w 
by w: 1 demand the diltance thereof D Ezithat 15, bow jarre,1t was 
rom me 11 my laft obſervation; 
Firlt, I conſider that berween AB the w 6%, and, AD the, wo w 1s 
3 points of the compalle, that is 33 deg, 45 , which 15the angle at A: 
alſo between EA, the eby s, and ED the sebyeare two points, 
that 1s 22 deg. 30, 
Therefore, by the 8 caſe 0 f plain triangles, 
_ angle at the point E 22 deg. 39, com... 0,41716 
15t0 the diſtance runne AD 18 milcs, 1925527 


ſo ſine th: angle at tho firſt { 
place of obſervation, sA 33 deg. 4s» | 911.4474 


ro the diftance of the point ſeen E D 264 miles, - 1,41917 
Whereby it appears that the diſtance of the point {een fron the 
place of your Jalt obſervation is 26 miles, and a furlong. In like man- 


ner you may finde th2 diſtance thereof fromthe phace of your firlt ob- 
Admit 


{cryation A, . 
r: , _— 
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Admit the cou rſe from the Lizard to St, Maries be 5 w.the diſtance 


6 273 7 leagues, A certain ſhip bound from the Lizard to St. 
- Maries ſteeres away $5 w, and afterwards wb s, and ſo ſome- 
4. times upon one of theſe point s,ſomet imes upon the other gill ſhe ay- 
23 rives at St, Marics,now [ demand how many leagues ſhe b«th 
ſailed upon one of theſe points, and how many upon the other ? 
6 Let eA be the Lizard, £ St, Afarries,andiccing s sw teing from 
24 5 w WO points, ma kes an angle therewith of 22 deg, 3o', whichlet 
—_ be A;alio wy s makes with 5s w an angle of 33 deg. 45 which let 
30 ; be E; allo s 5 w makes with wb an angle of 56 deg, 15 Which lee 
| be the complement of D to 180 degrees, 
"to * Therefore by the caſe, 
.f 3 As the tine of D, 56 deg. 15* comp, ar, c,ofery 
a to the diſtance given A £,3735 lcagues 2,57113 
nd, {015 theſine of E433 deg.45 » 9474474, 
by a eA D 248;; leagues. 2,39652 
) 2 Which is the diſtance runne upon the s 5 w point, 
) , eApaine, 
ain As the fine of | D, 56deg.15', ow, ar. 0,C8o1s 
Ak 6. to the diſtance given A E, 373; leagues 2,57113 
_ lo 15 the (ine of A 22 deg, ;0. 9,58284 
; to the way runne E Dr714-- 2,23412 
w 1s W hich is the diltance run upon the w 6 5 point. 
t A: \oM Merchant man, being inthe latitude of 43 degrees, falls into 
nts, hands of P yrats ; who amongſt other things taks away hit ſea- 
compaſſe. But when he is gotten clear he ſailes away 4s direitly as 
he can, and after two days meets with a man of war; who aljo had 
1716 bin the day before in the latitude of 43 deg. and had ſailed thence 
s e bs37 leagues: He deſiros to find hes prrats, the Merchant 
5537 man tells himhe left them lying to and fro where they tooke him, 
4474 he had ſayled fince at leaft 64 leagves, between the ſouth and weſt - 
, what conrſe ſhall the man of war ſhape to finde theſe pyrats? 
tl Let A E be the parallel of 43 deg. D the place where the ſlrips 
Bog meet, Then is theregiven A D 64 leagues, E D 37 Jeagues, and the 
iv ob- angle D E A five points or 56 deg, 157. 
Admit N : 13 Ther#f.re 
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Therefore b y the g caſe of plain trtangler, 


As the diſtance runne "V$AD 64 leagues, co,ar, 8,19382 


the Merchant man, 
to line the angle given : s $6deg.rs', 9,91985 
So is the diſtance anc 


by the man of warre, E D 37 leagues, 1,56820 


to fine an angle required, s A 28 deg. 44, 9,68187 

That is w s w 6G d:gr. 14' ſoutherly, and 1o hath the Merchant man 
failed ; therefore toreturne to the ſame place he mult ſhape his courſe 
e n e 6degrees 14 northerly, 


11There are two ports (ying ne, and s W one of another, a ſhip ſailes 
from the weſtermaſt of theſe ports © 5 e, 47 leaguer;another eppart- 
ing from the caſtermoſt port [ails 66 leag nes, and then meets with 
the former ; what courſe hath this ſecond ſhip kept and how far are 
theſe ports aſunder ? 

Let the northeaſt port be A, the ſouthweſt E, and the place where 
theſe ſhips meet at D, and foraſmuchas from E to A, the courſe is » e, 
and from E to D Eaſt South Eaſt : therefore the angle at E is 67 deg. 
30” and the ſide E D, 47 leagues, and A D, 66 _ 

Therefore by the 9 caſe of plain triangles. 
And ſecing from Ato FE, 
As A D,66 leagues, co,ar. 8,18046 the courle is touthwelt, and 
to ſine E : 67 deg, 30”, 9,96561 fromAtoD qt d, o8' more 
ſo ED, 47 leagues; 1,67216 ſoutherly : therefore the 
to fine A qt deg,08' g,81817 Courle from A to D, is 
South 3 deg. 52 welterly, 

Secondly, for the diſtance of theſe ports A E, the angle at A, being 
41 deg, 08”, and the angle at E 67 deg. 367; the ſumin* of them 
both is 108 deg, 38, which fubſtraSted from 180 deg : leaves the ar.- 
gleatD71 _ | 

refore by the 8 caſe of plain triangles. 
As fine E 67 deg, 30/, co.ar, 0,93439 So that the di- 
tro A D, 66 lIcagues: 1,81954 ſtance berwcen the 
ſo fine D 71 deg, 22; 9997662 two ports 1s 67 +! 
tw AE 67:57 leagues, 183055 leagues, 

Somme may thunk it r<quifire, that the latter part of this prong 

20uld 
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ſhould have bcert a diftingt caſe in plain criangles + but becauſe the 
{ame things are here givenas inthe 9 caſe, and the operation mani- 


2 83 fcitbythe 8&9] chought it not neceflary to make another calc of it. 
| Y > Coafting along Fowar ds the evening, [have ſight of 4 (ape 0 
5 , leddland, beyond which I deſire 10 fteer in the next mor ning; t 

20 p bears from me $ SC, and ts diſtant by eſtimation 11 leapnes; but I 
— | ſteer away ſouth, till two of the clock in the morning, about 12 
7 | leagues; and then would know how the Cape bears from me, and 
an | how farre it 85 off ? 
1c þ| As admit at A 1 ovlerve the D 

: Cape D to bear trom mc s Sell I” % 
les leagues z but] (teer away louths 
t- co £ 12 leagues. I have then AD we” 1 : 
ith 11 leagues, AE 123 leagues, the A wm 
re anole at A 22 deg, 30, + 

| Z Firt then for the angle at E by the 16 als. 
re | ASAE-+AD, 23 leagues, co, ar, $,6:828 
” to AE — A D:o1 league, % 
o. | Sor,(E-+ D)1,78 deg. 457, _16,70134 

: to tang, at angle F, 124, 20', 
 E | py rg FE, 66 deg. 257, 9,33962 

= 


In working this example , becaufe the angle given A is 22 deg: 


nd ;O, therefore the other rwo & and D are 137d. 30(by the 1 Lem- 
"oy ma of the 3 chapter of plain triangles) the half wheteof is 78 deg, 45", 
the whereby we finde an angle at F, 124, 20, which ſubſtracted from 
ay 78d, 45”, there remains the angle at E 66 d, 259, Wherefore ſeeing 
ſ. E A is a north line,E D is almoſt e ne,namely e » e 14, 5" northcily, 
ing Secondly, for the diſtance of the Cape E D by the 8 caſe, 
em As (me the angle found, SE 66d, 25", co, ar. 0,03788 
an.- ro the diſtance in the evening : A D 11 leagues, 1,94139 
$ the ſine-of the angle given, $A 22 deg, 3© 9,5828, 
Ji. ro the diſtance in the morning E D 4; leagucs, — 0,6621 I 
hs That is above 4 leagues and a half diſtance, 
. 13 Admit [ [ail away from a certain ports $W 50 league 5 and thence 
LO again wbs 30 leagnes; upon what point have | made my way 
Te good, and how farre amr T come from that port ? 


As admit I ſa1l trom Ato D's 5w50 leagues, and from D to £ 
wb ; zo leagues,there 15 requitedthe coule A,or E, & diſtance A E 
. - 


3 From 


From the 5 5 w to the w þ 5, are five points,that 19 56d. 1 5/,which 1s 

the complement of the angle at D, to 180 Gy, So that the angle at 

D, is 123d. 45 + Wherefore here are given the two ſides A D and 

E£*D,and their conteined angleat D : Therefore, 

As eAD+ED 80 leaguet, £0.47, 8,09691t 
to eAD --ED 20 leagues, 1,30103 
ſort( A-+E) t 280. 08'. 9972810 
to tF 07d. 37. 9,136 04 
Which _— A 20d. 31”. 
there remains 
Wherefore ſeeing the courſe from A to D is s 2 w, the courle from 
ArtoE 18 20d, 31 more welteily, that is 5 w wo deg, toutherly; fo 
tha: I have made my way good s w two deg, toutherly, 
Secondly, for the diſtance npon that point, 
As finethe angle found, 7s A 20 deg, 31' co.ar, 0,45534 
to his oppoſite ſide given: ED 30 leagues, 1,47712 
So lane the angle given, £sD 56 deg. 15; 9,91985 
to his oppoſite ſide reqGired, AE7 15 leagues, 1.85231 
W hich 15 the diſtance from that port. 

14 There are two Ports in oue and the ſame paraliel or latitude, di- 
fant 64 leagues, and there uu acertain Iſland more ſoutherly, di- 
ftant from the Eaſtermoſf of theſe ports 47 leagues, and from the 
weſtermoſt of them 24 leagues : I demand the courſe, from the 
Eaftermoſt port to that JFſland ? 

Let the Eaſtermoſt port be aL, 


RN the weltermolt E, both in one 

—_— ; N and the ſame parallcl A E, di- 

. {! gat 64 leagues ; and ler the 

— Iſland be D diſtant from A 47 

A 3 Ka leagues, and from E 34 leagues 

there is required the courſe from A to D, that 1s the angle at A, or the 
complement thereof, 

By 12 caſe q plain triangles, 

As the diſtance of the ports A E 64 leagues. e0.Ar, 8,19382 

to the ſumme of A Dand E D: 81 leagues 190848 

{o 1s the difference of A DandED 1 1 <—__ I,11394 


to a certain line Al 16 4+; 1,21624 
Which addedto A E is $0 43:2, 


the halt whereof is AB 40522 Then 


1 19 
cat 
atrd 


by Mercators Char. 
Then by the 6 caſe of plain triangles 


As A D 47leagues; compl, arith, 8,32790 
co rad ws 

So A B 40 553% 1,60452 
tore A,s 58 degrees g1' 9,93342 


That 1s Southwelt and by Weſt 2 degrees 36” wclterly, which is 
che courle from the Ealtermolt port to the Ifland, 
15 A (hip ſayls from one port to a ſeconds se 76 leapmes,& from thence 
to a third 54 leagues, from that third to the firſt 85 leagues. I de- 
mand the conrſe from the ſecond part to the third , 4nd fromthe 
third to the firſt? 
This and the likeare to be wrought as the former, which therefore 
we leave to your own practice, 
Of Sayling by Mereators Chays. 
And thus muchot the plain chart , whichas it hath this commo» 
dity that it 15 inoſt eahie * ſo1thath ſome diſcommodirics intolera- 
ble, For thcie be very few places that can therein be exprefled ac- 
cording to their true {cituation and diltance one from another. 
Which as1t jsa great impediment 1n the practice of Navigation; ſs 
it hath cauſed much contuſion in th&Geographicall & Hyarogr aphi- 
call d:(criptions of places, inſomuchas there are {carce extant any de- 
criptions of the world, or the parts thereof chat are not peltered 
with notorious errours: the greatelt part of chem henceariling, Ic 
is deed aticientgand till the Sea Compalle was known, it was the ap- 
tclt Chart that could be uſed , becauſe till then men were coalte1s, 
and for the mol? part returned back the lame way they went for };” 
And it may (till ſerve without any great c11our, in luch places as 
are neer the EquinoCtiall, alio in many other places for ſhoit yoy- 
ages, and eyen for long voyages , piovided that a man be jure to 
return the ſame way that he went » or ucer the lame, Otherwile if he 
truſt rothep lain Chart, he will be molt grotlcly deceived many times 
in his courſe a point or two of the Compalle , andin his diſtance 
many hundr < miles, But in this Sca-Chart called Afercators, all 
or any parts of the world may be ſet down, according to their Jongi= 
tudes, latitudes, conrles and diſtances , as truly and far mere con- 
veniently for the Mariners uſe then vpon the Globe it ſelfe, So thar 
will truly fſhew the diretion , and diſtance from place to place, 
which way ſoever a man goes or returns. 


' , Some men will ſay, that in diyers reckoningsby Mercator; chart, 


they haye found as little certainty as by the plain chart, Which I de- 


120 Problemes of Sayling., 
ny nor, but the reaſon is, becauſe there are few or no charts made di- 
tectlynece ding to this projection, It will be faxd yes, there are ma- 
ny; and that a man may have of chem when{o.y:r he will beipeak 
t1-.m, I gramt a man may have thoſe which are localled , but that 
which 18 ſuch mdced , mult not onely have the meridians , parallels 
and ramves drawn according to this projection z but the lea-coalts 
mit be miened by the like art and- mzans as they have former} 

Deen inierced into the common tea chare: otherwile he that ſhaſl 
eransfzr plac:s out of th: common ſca-chart into CAfercators, with- 
our du2 k:1owiedge and reſpect upon what occalion or for what rea- 
ſon they were fo placed in th: common fca-chart ; he (hall transfer 
the errours of the one into the other, and that ſometimes with 1n- 
creas?, Wherefore ut requires more than an ordinary judgement, to 
draw a plot directly according to this projection, for any place or 
places ; and he mu't_ further know, or be made acquainted with th: 
reckonings of Mariners frequenting thoſe places; and that truly whe- 
th:rwith all»wance or without, and whecher agrecing or yo fuanud 
ing with th2ur plots; aud fo comparing one thing with another , and 
weighing all in the ballance of a good judgement, he (hall be able 
to doe it, The ground of the profion of this kmd of charts waspoint- 
ed at by Prolomy , many hundred years tince; and according to that 
Ground, Aecrcator did of late years ct forth an univerlall map of the 
world, whereupon thele have nk called Afercators Charts, But thc 
way how to deſcrive them was firit raugh: by that learned Naviga- 
tour of our tum2s M. Ed. Wright,in hus book of th: ( orreitions of er- 
rours in Navigation, From whence alto che ground and reaſons of 
thele enſuing problems are to Ye taken: and if we would be as Urate- 
ful to our own Countreym2n as toſtrangers, I ice uot but we may a- 
(cribe as much to him 1n this asto any other man, Now that which 
h: hath ſhewed to perform by the chart it ſelte, we will here ſhewto 
work by the doS&trine of plain triangles ; ning the h{lp of his table of 
Laticud:s: of which,as M. Gu»rers table for th: divition of the meridi- 
an Line 1s an abridgement; conſiſting of the Huotients of every lixth 
number , diyid:d by 6 , andtwo figures cut oft : 1urthis which I here 
exhibir, and call a table of Meridionall parrs, is allo att abradgement of 
that Table of M. Wrights: namely every fixth number cutting oft 4 fi- 
vgures, So that this Table ſheweth how many parts every degree and 
every tenth part of a degree of latitude mn this chart, 1s trom the E- 
quino&tal: namely, of tuch parts as a degree oft the EquinoCtial cone 
tathes 6e; he rhat defires a larger Table may ule M, #+:ghts extant in 
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126 Problemes of Sayling 
| The uſe of this Table (hall partly appear inthe Problemes follow. 
ing, and may firſt be 1]lultiated thus, 
Prov.1. To finde by this Table, what Meridionall parts aye cont ain. 
ed mm any difference of Latitude, 

Take the meridionall partsanſwering to cach latitude , lublta& 
the I:(Ter from the greater; the remainer 15 the number of meridional 
parts, conteined u1 the difference of latitude propoled, 


As let the ouc latitude be go deg, ©o' 3475 
The other 32 25 2058 F .1/crid, parts 


The merid. parts contained m the 
j 1417 Difference 


difference of latitude 


Pro!l. 2 The latitudes and difference of longitude of two places gi- 
ven : to finde the rumbe and dift ance. 

To the intent the application may be the more evident we will 
give examples of two places exprefled mn the chait, 

As admit the latitude of the Lizard to be 5edeg, oo”, the latitude 
of Summers [lands , ſomctimcs called the Bermwdas , 32 deg, 25/, 
and the difference of longitude to be 70 deg. oe'; the Summers 1- 
lands \eing fo much to the wellward of the Lizard : I demand the 
courſe and the diltance fromthe one to the other ? 

As in this right angled triangle A D B, 
Let A repreſent the Lizard, and AB the 
parallel thereof, D Summers lands, and D 


| B the meridian thereof, 
| Then 1s there given D Bthe difference of 
——= htitude 17 deg. 35", and AB, the difference 


A E efilugtots 70 deg. ou; whereby the angles 
and hypothenuſall ſhould be found, by the 4 and 2 caſes of plain 
triangles, But becaule in this kinde of projeRtion , the degrees of 1on- 
gitude and latitude are not equall ; (except in places neer the E- 
quinoRiall ) the degrees of latitude at cyery parallel excceding 
the degrees of longitude, in ſuch proportion as the Equinoctial] ex- 
ceeds thar parailel : therefore theſe diflcrences of longitude and la- 
tirude muſt firſt be exprefſed by ſame one common meaſure, And 


F5r that purpoſe ſerves the foregoingrable, which ſheweth how ma- 
ny 


follow. 
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ny equall parts are from the EquinoRiall to every degrecof Jatitude : 
nam-ly, of ſuch equall parts as a degree of longitude contains 60 , 

Wh:refore multiplying 70 deg. ee,' the difference of longitude, by 
60, 1 have 4200, for the meridional parts contained in the difference 
of longitude ; alto ( by th: lat proaleme ) Iftinde the meridionall 
parts conteined 1n th: difjerenee of laritude to be 1417 ; lo that D B 
15 1417 parts, and A B 4200 luch parts, 

Therefore by the q caſe of plain Triangles 
As th: differ, of latitude in parts, D B 1417 parts. co,ar, 6,84863 
is 11 proportion to Radius : 


$9 1s th2 differ, of longit- in parts, A: B 4200 parts, 3,62325 
to the tangent of the rumbe, et D5id.21, 10,47188 


Which ſheweth the corrxle from the Summers [lands,go the Lizard 
tobeene3 dg. 5— calterly; 'or trom the Lizard to the: Summers 


lands, w 5 w,z deg. 51 welterly, 
Secondly for the diſt nce in the rumbe, 
Reduce the the diftzrence of latitude unto miles, ( nwultiplying the 
degrees by 60, and to th2 product adding the minutes.) 
T hen by the 2. caſe of plain triangles. 
As fine complement th? rumbe, s A, 18 deg, 39' co.ar. 0,49514 


to the difterence of larnude:: D Þ, 1055 mules 32325 
So is Radius | L bs 
to the diſtance A D 3299 miles 2351$:9 


Which 1s almoſt 1100 leagues , and this 1sthe diſtance meatured 
in the rumbe; there 1s a nearer cutberween theſe rwo places, whercof 
we ſtall ſpeak hereafter un Grear Circle fayling ;but here whenſo:- 
ver welpeak of the diſtance of rwo places , we mean their dittance 
meatured in their rumbe, 

Probl, 3. The latuwdes of tyo places, and theirdiſt ance given 

to finde the.rumbe, apd difference of longitude. 

Admit I fayl from the Lizard » being an the Jatitude of 50 degrees, 
upon ſomepoine tothe. weltward »' 3299, mils; and then inde my 
ſelf uthe latitude of 3a leg. 25.5 1 would know ypon what poinr I 
have made my way good?and how nuch I have akered my longitude, 

The difterence nds DB is 17 deg. 35 y Which reduced into 
miles js 1055 miles, p 


——_— 
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Asthe diſtance ſayled, A D 3299 miles co, 4r.*6,4816! 
is in proportion to Radws : 
So is the differ, of latitude, D B rOyy miles, 3,02324 


to fine compl, the rumbe, s PP 4 i183 dey, 39, W% 
That 15 w 5 w 3 deg. 51 weſterly, ho. 
| Secondly for the difference of longitude: 


Finde by the firlt probleme what meridion parts are contained in 
the differcnce of latitude, which arc here 2419, then ſay, 

As Radius : 

to the ditter, of latitude in parts: D B, 14179 parts, 3,15137Þ 

So 1s the tangent of the rumbe , # Dy, 71 deg. 21”, 10,47188 

ro the differ, of longitude of parts. A By 4200 parts, 93,62325 

Which parts reduced into de rees, dividing them by 60, the quo- 
rient 18 60 deg, the difference of longitude required, 


Probl, 4. By the rumbe, and latitudes of two places gives : to finds 
their diſtance , and difference of longitude, 


Admit I fail from the Liz.«rdbeing in the laticude of 5 deg, ww 
3 deg. 51 welterly , cill 1 finde my (elfe in the latitude of 32 deg, 
25% Idemand how far I have fayled , and how much I haye altercd 
my longitude? 
he Silonce is found as in the latter part of the ſecond problem 
thus, The difference of latitude converted into miles is 205 5 miles, 
Say then, 
As fine compl, the rumbe, s A, 18 deg, 39", 0,49514 
ro the difterence of latitude DB, logs miles 3,03325 
So 15 Radius 
OC — 
to the diſtance, AD , 3299 miles + $,x1r839 
And ſo much is the diftance * the difference of longitude may be 
found as in the later part of the third probleme ; ſaying 
As Radius to the difference of latitude inmeridio Bd «1:14 
ſo is the tangent of the runids, to the diflertnee of” longitude 10 
mumutes, AO 4 PR RUOG} Viv vo 1 
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Probl, 5 By the difference of longitude, rumbe, and one latitude: 
to finde the other latitude and the diſtance, 

Admit I faile fromthe Lizard,being in the latitude of 50d, w 5 w 
2 deg, 51” welterly , till T have akered my longicude 90 deg, how 
much have 1 laid the pole, and how faram I from the Lizard ? 

Reduce the difference of longitude into minutes, by 60, aud ſo 
i: makes 4200) then ſay , 

As the tangent of the rumbe, tD,71d, 21'co. ar, 9,52829 

ro the differ, of longitude 1n parts: A B, 4200 parts 3,62325 

So 1$ Radius, a =_ 

ro the difter, of latitude in parts D B, 1417 3,15154 

Now the meradionall parts antwering the latitude of 50 deg. oo”, 
aic 3475, from which fbltraRing 1 417 here tound, there remains 
2058, againlt which I finde 1n the firlt column ofthe table 32 dcg. 
25 ;which 1s th* latitude required of that other place to which I am 
come : ſo that the difference of latitude is 17 deg, 35”, 

Secondly, for the dift ance. 

Having already the rumbe , and difference of latitude, it may be 
found as un the ſecond and fourth problemes: ſaying, 

As fine compl, the rumbe, «© A 18 deg, 39'. co, ar, 0,49514 


to the difterence of latitude D B, 1oyy miles 3,923325 
So 15 Radius, _ 
to the diſtance A D,3299 miles 3,51839 


Probl. 6 By the rumbe, the diſtance , and one latitude given: to 
finde the other latitude, and the difference of longitude, 
Admit I ſailw s w 3 deg, 51 weſterly, 
3299 miles; and then finde my ſelfe in < 


latitude of 32 deg. 25': I demand the la- 2» 
titude of the place from which I came, and 
the difterence of lengitude berween that | 
and this? 
Firſt , for the difference of latitude, A _ 
As Radius, 
to the diſtance runne- AD 3299 miles, 3,51838 


So ſine compl, the rumbe, s A 18 dcg. 39, 9,50486 
to the difference of latitude DB 1055 miles, 3 ſic 
K 


130 Problems of Sayling. 

Which 1055 miles converted into degrees,is 17 deg. 35”, the dif- 
ference of latitude required : which 2dded to 32 deg. 25", makes 
50 deg. oo! the latirude of the firſt place, 

The difference ef longitude is found as before in the third pro- 
blem2 : ſaying, | 

As Radivs, to the difference of latitude in meridionall parts : 

{9 1s the tangent of the rumb to the d;fter. of lougit, un munutes, 

And thus the difterence of longitude will be tound as in this ex- 
ample to be 70 deg. o&/, | 

If at any time you defire to convert this difference of longitude 
found im any parallel into miles, you may do it after this example, 

7 Admit there be two places , both in the parallel ot 50 deg, 
which dift:r in longitude 70 deg. 00 : 1 demand the diſtance 
of theſe two places ? 

Firft, it is to be underſtood y that the minutes of longitude in any 
parallel, arc in proportion to the diſtance in miles; as the equino- 
&tiall, is to that parallel ; oras the ſeridiamerer of the one 1s to the 
{enidiamecer of the other, Thar 15, 

As Radius 1s 1n proportion, 

ro fine comp). the latitude; xc 5odeg. co, 9g,80867 

So is the difference of Jongitude 4200 minutes, 3,62325 


to the diltance 11 that parallel, 2700 miles, 3443132 


Problemes of [agltng by 8 Great Curdle, 
Þ the former problemes of fayhng, whether by the plaine Chart 
or that called Mercator , We bave uſed meridians , parallels, and 
rumbes, as the ſides of eyery triang}:, Bur here we ufe not the rumbe 
ſo, becaule they are not cucles , but helifphericall Þnes ; nor the pa- 
rallcls, becaut: they arc not.great circles: whereas the ſides of eye- 
ry ſphericall nitegh muſt be arches of great circles : But here we 
uſe arches of the meridians, and of the Equinoctiall , and of other 
great Circles drawn, or imagine@to be drawn from one place to ano- 
ther, upon th ſphericall ſuperficics of the carthand ica, Fuſt,there- 
fore 
if two places liewndev the Equinolt iall, their polition 1s caft and 


welt, and the degrees of they difficrence of longitude en = into. 
| agucs 
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leagues or miles , 1s their diltance in leaguesor miles, 

If twoplaces be in the ſame meridian ; their poſition 1s north and 
ſouth, and the degrees of their difterence of latitude , conyertcd un- 
to leagues or miles, 1s their diſtance, 

*.And thus farre doth this kind of layling agree with the two former; 

che difterence berween this and them may appcare in the problemes 

@llowing, 

Probl.1. Two places being propoſed, the one under the Equinoltiall, 
the other in any latitude given: and the difference of the 


longitude of the ſame places being alſo known: to finde, 


1 T heir neareſt diſtance in a great circle : 
2 The dirett poſi tion of the firſt place from the ſecond: 
3 Andof the ſecond place from the firſt. 


The angle that the rumb leading from one place to another, makes 
with the meridians, 1s {omeunes, called the poſition of thole places, 
But becauſe the arch of a great circle, drawn between two places, 19 
the molt dire way , and ncereſt diſtance trom the one place ro the 
other: therefore the angles which that arch makes withthe merd1- 
ans of thoſe places we here call the angles of the dirett poſition of 
thoſe places one from another, 

Now in this Diagram , let D repreſent R n 
that part of the entrance of the river of A- 
mazones, which lyeth under the Equino- 
&iallline; D B an arch ofthe EquinoCti- 
all; and let A repreſent the Lizard,lying 
n the Jatitude of 50 deg, oof northerly, A 
and A Bthe meridian thereof ; and admit 
their difference of Jongitude ©D B to be 51 
deg. oof, 

Then inthis triangle A D B, right angled at B, there is required 
AD, the ncereſt diſtance of theſe places inthe arch of a great cir- 
cle; the angle BAD , which is the angle of the dire&t polition of 
the Amazones fromthe Lizard, and £ angle BD A, being the 
complement of the angle of the dire&t poſition of the Lizard trom 
the Amazones, 

1 For the neareſt diſtance eA D. Sceing there are given the ſides 

K 3 AB 


(Cc 


133 Problemes of Sayling. 
eA Band D B: therefore by the firlt tundamentall axiome of ſphe- 
ricall triangles. 


ic AD w—_ Rad. = tc A Bd-scD B, therefore s c eA B-j5c 
DB— Rad.=5sc eA D, andio ut tals into the 10 caſe, thus, 


The difference of longitude is DBg1 deg, o&,sc DB g, 79887 

T he difference of latitude is AB 50 o0,5cABg 80807 

T he diſt ance is AD66 os, BY AD 9,606 94 

Which 66 deg.o8* converted into leagues 15 1 3325 leagues;which 
1s the neerelt diftance between theſe two places, 

2 For the direft poſition from the Lizard, to the eAmazones 
Pamcly, the angle B A D by the {ame things given, 

s AB+ Rad, =t DB-+tcBAD; theretore s AB Rad. 
--tDB=:rcBADghatiss A B-jtcD B=tcB AD, aba- 
ting Radius, and thus it fals into the 1 2 caſe, and 15 wrought thus, 

The difference of latitudezs AB godeg. co',s AB, 9,88425 

The difference of longitude w D Bg1 ©0,tc DB, 9,908: 7 

The angle of poſition is BAD58 nnytcA 9g,79262 

3 For the dirett poſition from the Amazones towards the Lizard, 
namely, the complcm?nt of the angle BD A. 

s D B4-Rad.=t A B+tc D,therefore s D BÞRad,— tr AB 
== tc D,therctores DB tc AB=trcD, (till abating Radius, 
aid (0 it falls into the 11 cale, and is thus wrought, 

T he difference of longitude 1s L, D B g1 deg. co,5D B, g,89050 

The difference of latitudes AB50 ©o,t,c AB,g,92381 


The angle of poſition 1s compl.BDA ; 3 o7,tcA, 981431 


It you would have the letters in all cxamples to _=_ with the ex- 
emplary tablcs., you muſt marke your right ug ed triangle two 
wayes, and the oblique ſix wayes, as we have before ſhewed; and it 
will not be amiſſe todo fo, efpecially if you uſe thoſe tables, But as I 
have before {aid, I would rather wiſh every man,to deduce his opera- 
tions fromthe two fundamental axiomes & their conleCtaries,in ſuch 
lort as I have here ſhewed in thele three examples, for the like is to 
be conceaved 1n all others, though it be not exprefled, Yet I have fer 
down thoſe Exemplary Tavles for all che cates in all kinds of trian- 
gies; as well becaute {ome others, hayc 11 part done the like before; 
(though 
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(though ina difterent manner) as becauſe a man may by them rea- 
dily cxamine the forme of his work, 

The three parts of this probleme, and ſo the reſt thus follow, might 
have been as well refolved in the quadran- ' 
tall criangle A D G, Where G repreſents 
the north pole ; the angle at G, the diffe- 
rence of longitude ,, AG the complement 
of the latitule of the Lizard; AD Gthe 
angle of dire poſition trom the Amaze- 
es to the Lizard; &c. As admit this laſt 
angle A DÞ G *wete required; Then fora(- 
much as there 1s given the angle G, being 
the difference oflongitude, and A G, the 
complement of the latitude : therefore by the firſt fundamental 
Axiome, 

1G + Rgd. =tcAGptADGtherefore 5 G4 rt AG =t 
ADG, and thus it fals into the 7 caſe of quadrantall triangles, and 
is wrought as in chis example, 


The difference of longitudeis _ G 51 deg. 00', 8G g,8g9050 

T he latitwade is compl, AG 50 oo, tAG g,g2g81 

T he angle of peſitionis ADG3; o7tADGg,p1431 

The fame might have been fouad in the quadrantal triangle 4A D FP 
all which co handle particularly would be too tedious ; therefore it 
ſhall ſyfice hereafter ro ſhew this application onely in right angled 
ro. ns by this one example of quadrantals, you may conceive 
the reſt, 

And thus it appears,that he which would fail the neareſt way from 
the "w4z.ones tO the Lizard, ſhould at firſt ſhape his courſe 33 deg, 
07' from the meridian to the eaſtward, that is almoſt 3 points of the 
compaſle, namely,» eb », Now admit the wind ſhould ſo ſerye that 
he might come away ne bn» yet itisto be underſtood, that in this 
Lind of ſayling, he is not to continue this cowrſe long, bur to ſhift ic 
as often as occalion requires , (till inclining more and more to the 
caltwards, Which how it-may be done, we fhall more expreſly ſhew 


hereafter, 
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Probl. 2, Two places being propoſed the one und:r the EquineRial 
the other in any latitude given, and the neareſt diſtance in 

, agreat Circle of the ſame place bring alſo known, to finds, 
1 heir difference of long itude, 

? 'The dirett poſition from the firſt place to the ſecond, 

3 And from the ſecond place to the firſt, 


Let the places be the ſame as before; and let there be given the 
difference of latitude A B godeg. oo!, and their _ diſtance 
AD 13323 leagues, that is 6G dcg, oF jn the arch ofa great circle 
Firſt, then for the difference of longitude D B , by the 12 caſe 
of rig htangled triangles, 


The latitude is A Bgod. oo”. co.ar, $A B, o,rg919; 
The neareſt diftanceis AD 66 08 scAD, 960704 
The differ.of longitude is) B 51 00 scDB 9,79897 
' Secom''ly, for the direft poſition from A 12D, by the 13 Caſe, 

The latr:ude is AB godeg., oo', tA B 10,07619 
The neareſt diftance is AD 66 o8 tcAD 9,64586 
Thepoſtion is BADs8 in $sc A g,73205 


Thirdly for the direit poſition from D to A, by the 14 Caſe. 
The weereff diffamce is AD 66 deg. ov, co.ar, s AD,0,0383: 
The latitude is ABz5o oo sAB, 9,88425 
The poſition is complem. BDA 3} 07 s BDA,9,92 397 
In like fort, if there were given the latitude A B, and the angle of 
dire poſition B A D : we might finde the difference of longitnde 
B D, by the firſt caſc of ſphc1icall crianglcs 3 rhe direct poſuion B 
D A, by the ſecond caſe, and the ncereltdiftance AD by the third 
caſe, And thus we might procced to frame in all 3o que IONS tou 
chingtheſe two places; as we have before ſhewed in handling right 
angled (phericall triangles. Which things Ilcave to your own pra- 
Rice, toule as much brevity, as I may 
Probl, 3T wo places propoſed, both in one and the ſame latirnde given 
and their difference of longitude being alſo known: to finde 
1 The weareſt diſtance of thoſe two planes, 
2 Thedirett poſition of the one place from the other, 


Admit there be two places, beth in the latitude of 50 degrees,00' 
nor 
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northerly » and diftcting in longitude 50 deg. oo'; I demand their 
neereſt diſtance inthe arch of a great cucle,and the dircQ poſition 
of the one from the other? 

In the 7 procJeme of layling b HMerca- E 
tors Chart , there Was required the di- / 
ſtance of thele two places meaſured intheir £ 

aralle]: bur here 1s requircd their near- » 
eſt diſtance in the arch of a great circle, 

As in this triangle E AD, letthe two A'\ 
places be E and A,and let D bethe north 
pole, then A DandeE D are either of them 4o deg, 00' : namely, 
the is wan of the latitude, andthe angle E D A is the difte- 
rence of longit,70 d.oo'; there 1s required the nearelt diſtanceEBA: 
and the dire& poſition from the one to the other, DE A or DAE, 
for in this caſe thoſe two __ are<quall, 

And ſeeing E D isequall to eF D, therefore letting fall the per- 
pendicular DB,the triangle E D A is divided intotworight axed 
triangles, EDB and AD B which arc eyery ways equall, Wheretore 

Firſt, for the neareſt diſtanco E A; there is given in the right an- 
elcd triangle AD B, the complement of the latitude A D 40 deg, 
00',and halfe thedifterence of longirude A D B 3 5 deg. 00'; where- 
by 1 finde A Bagreeableto the 8 caſc thus, 

The compl, of the latitudeis AD 4o deg, 0o', $AD g,80807 
Half the differ:of longitude 5 ADB 33 oo $ADB gy75859 


Half the diſtance is ABazz 38 $AB 9,56666 
Which doubled is AE 43 16 And this convencd 
into miles 1s 2596 mules, the neere(t diſtance of theſe two places in 
the arch of « great circle, being leſs then their diſtance meaſured in 
their parallelby 104 miles, 
Secondly, for the direlt poſition D AB, by the g caſe, 

The compl. of the latitudeis AD 40d. oof, 6 AD g,88425 
Half the differ of longitude is ADB 35 oo tADB 9484523 


The angle of yoſution is DAB6: 48 tcDAB 9,752948 
Which ſheweth,that he which would goe the neereſt way from x 
to E, mult not goe weſt, though both be under one parallel ; bur he 
1s at fir{t ro ſhape his courſe from A w » whalfa point northerly; at- 
terwrads w ## w; and {0 by little and little w 6 »; then weltzthen w 6 7; 
atterwards w s wand at lalt ws w 4 a point ſoutherly, 
K4 Proe 
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Probl, 4. T wo places pro oſed, both in one and the ſame latitude gi- 
, ven, as +5 = diſt ance being alſo known: to finde, 
1 Their difference of longitude. | 
2 The direft poſition of the one place from the other, 

Admit there be two places 48 A and£ ,, both in the latiude of 50 
degrecs northerly ; and let their neatelt diſtance be A B& 2596 
— , that is 43 deg, 16: I demand their difference of longitude, 
which is the angle 4 D E, andthe dire 
polition ofthe one! from the other, namely, 

the angle DA EprDEAMA , 
Firſt, for the | difference of longitude 
AD 8. Sccingthat A BE 1s 43 deg, 16', 
therefore A B 1s 21 deg, 38*: "hn by 
the 14 calc of right angled{phericall trian« 

if glesy. I finde A-DE thus, 

The compl, of the latit: is AD 4o'deg. 00". co.ar, SAD oo19193 
Half the diſtance « A'B 21 38 SAB 9,56663 
Half the differ of long, ADB 35 00 SADB g,75856 


Which do is ADE7go oo, the difference of lon- 
gitude required, 


EP, 


[ 
{ 


Secentlly, for the direFt poſition D A E or D A B, by the 13 Caſe. 
The laritnae 15 the compl, of A D ge deg, 00/,tcAD 10,04619 
Half the diſt ance ts AB21 38 t AB 9,59835 


The angle of poſitionis DAB'61 43 seD A'B 967454 


Probl, 5 Two places propoſed, both in one and the ſange Tat itnae ge 
ven ; and the diftance of thoſe places intheir parallel be- 
ing alſo known: to fine, | 

1 Their difference of long i; wae, 
2 Their neereſt diſt antr'in the arih af 4 great cirele : 
3 The dire(t poſition of thr ont from the other, 


Admit there be two places , both in the latitude of 56 degrees, 
oo minutes northerly ; and let the diſtance of theſe places in their 
parallel be 24eo miles; there is required their difference of longi- 
tide, Kc, 
we 


ecs, 
heir 


10 1- 


We 
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We haye noted before, that as the ſemidiameter ofa parallel is in 
R—_—_ ro the ſemidiameter of the equinoRiall: o 18 any nutn- 

rof miles in that parallel, ro the minutes of longitude , anſwe- 
rips thoſe miles : and if we ſuppoſe the ſemidiamerer of the equi- 
noCtiall to be radius, then the ſemidjameter of any parallel is the fine 
of that parallels diſtance from the pole, that is the ſine of the com- 
plement of the latitude of that and; "x7 Therefore, 


As fine complement the latitude, 5 c 50deg.o0', co.ar, 0,19193 
to Radims : 

ſo the diſtance in that parallel, 2700 wiles, 9,43136 
to the differenee of longitide, 4100 miles, ' 2,62329 


Which converted into degrees, is 7@ deg. o®, the difte.cncc 
of longitude , required. - 

And thus having foand the 'difference of longitude, The nearcit 
diſtance , and the direct poſition may be found as in the third pro- 
bleme before going 1," which with ſuch other queltions as might be 
moved in this triangle AE D, I leave to your own practzee, 


Probl, 6 The latitudes of two places being givengtogethey with their 
difference of Ak” ta fixde, 
CENT neereſk diſtance in the arch of a great circle, 
2" The direCt poſition from the firſt place to the ſe cond, 
3 Andfrom the ſecond place to the firſt. 


As in theangle ADE. Let A reprelent 


the north pole,D the Lizard lying in the "4 
latitude of 50 degr,00 min, the comple- 'S 
m:nt whereofiis AD 4o deg. 00 min, and f 0. * 
let E repreſent the Summer lands, lying / 


in the latitude of 3a degrees, 25 min, the 
complement whereof is AE 57 degrecs,35 
minutes; and let their difference of longi- 
tude be 70 deg. ©0 min. namely, the con+ 
teined angle D A E: there is required the 
neareſt dittance of theſe two places E D, 
and the le verall poſitions of the one [rom the other, namely, thean- 
ples AD Eand AED.Sothatherc arc giyen two lides AD and A E 
wich their conteined augle DAE : and firit there is required the 
thud de E D, Where- 
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Wherefore according to the directions, ys 5. of ſpherical tri- 
angl:s, I let fall a perpendicular from E orD, tor lo it will fall from 
the cnd of a fide given, and oppoſite to an angle given, &c, As firſt, 
It it fall from the point of the Lizard reprelented here by D , upon 
the meridian of Summers Ilands AE ; and becauſe the angles at 
A and E are both of one kinde , namely, both acute, therefore the 
perpendicular falls within tne triangle. 
Then for the ncarelt diltance required E Dythe way hath been for- 
meily to finde it at three operations, thus: ' 
Firſt, for the perpend.D Byby the 8 (aſc of right angled triangler, 
7 he comp! : of latitude AD od 40 deg.oo' sAD, 9,80807 
The differ : of longirude DAB w 70 co.sA, 9,97298 
The perpendicular DB « 37 10. 5DB, g,78105 
Secondly, for the diſt. of the perpen, from the pole AB by the7 (aſe, 
The differ, of longitude D AB « 70dcg.oo', s« DAB, g,53405 
T he compl, of latitude AD #40 oo, tAD, g9,92381 


The firſt arch AB 16 or, t AB, 9,45786 
Which wbſtratted from AE - 57 35, there remaines 
the ſecond arch EB at 


34 
3, Having found DB,andF B,we may find ED bythe 10 Caſe, thus 

The perpendicular DB &« 37 deg. 1@', sc DB, 9,90139 

The ſecond arch EB & 41 34. $c EB, 9,87401 

The neereft diſtance ED « 53 24. 5c ED, 9477540 

Which 53 deg. 24/ converted into miles is 3204 miles, or 1068 

leagues ; and this is the neereſt diſtance required inthe arch ofa 

great circle, : 

Note. And thus in any oblique ſphericall criangle,when the que- 
tion is ſuch that it requires rhe perpendicular to be let fall,you may 
relolve it at three operations, by the caſes of a right angled triangle, 
onely the manner how, is of it ſclfe ſo manifeſt , that ut ſeemed tu- 
perfluous to handle it particularly. Wherefore, as before in the caſes 
and problcines of this nature, ſo in thoſe which follow; it ſhall luffice 
to ſhew their reſolution at two operations ; which as it is much rea- 
dicr being well underftood, to it is ſomething harder to be underſtood 
than the former, | 

Firſt, th:refore the coniplement of the one latitude being A D 40 
deg, and ofthe orher A E 57 deg. 35% and the difference of longi- 
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tude D A E 70 deg. we may find the neereſt diltance E D at two 0- 
perations agreeable to rhe 3d. caſe of oblique ſpherical triangles; thus, 
T he difference of longitude,DAB is 70 deg.oo'.sxc DAB,g,5 34c 5 
T he complement of latitude, AD 5 40 oo tAD, 9,92381 


The firft arch AB« 16 or tAB, 9,45786 
Which ſubtrated from AE 57x 35, there remaines 
the ſecond arch EB 4t 34. 


As fine compl, the firft arch, s< AB sc 16 deg, oe1', 001719 
ro fine compl : the ſecond; $& EBsc41 34, 9,87401 
$o the fine of the latitude, wc AD $50 00, 9,88425 


ro fine compl, the diſtance, Sc ED $36 36, 9477545 
Therefore the arch E D 1s 53 d:g- 24', which is the dittance; of 

theſe two places in the arch of a great ciecle ; and this converted n- 
to leagues is 1068 leagues, as betore, 

Secondly, by the ſame things given: to finde the dirett poſitionof 

the one place from the other, 

As firft, to finde the polition from Swmmers Iſlands, which lup- 
poſe to be at E, tothe Lizard at D. | 

Here according to the third condition 
of lerting fall a perpendicular, chap. 5, 1 
let it fall from the "gar at D, chat(o it 
may be oppoſite , not onely to the angle 
given at A, but alſo to: the angle requi- 
red at &, And then agrecable to the fourth 
caſe of oblique ſphericall triangles, I firlt 
finde as before AB to be almolt 16 deg. 27, 
and E B qr deg, 34, thenl fay ass A B, 
tcsiEBR,forcAto tcE, Or if you woule 
not worke by their complement: {ay 

As ſine the ſecond arch, SEB 41 deg. 34'.co.ar. 0,17816 

to fine the firſt arch : SAB16 on 9544044. 

So the rongent of the longitude, tDAE70 &<0o 10,43893 


to the tangent of dirett poſition. tAED48 47 10,0575 3 
Whereby it appcares, that the ang]: of poſition from E towards D, 
1s 4$ deg. 47' that is from the north part of the meridian EA 4 points 
3 deg. 47', namely,ne 3 deg. 47 eaſterly. 2 

Third» 


# 
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Thirdly , by the ſame things given: to finde the dire# poſition 
from the ſecond place to the rf As from the Lizard to Sum. 
mers Hlands, 
Here the worke differs not from the former, 
D provided , that you ſetfall the perpendicular 
ſ>, as it may be oppoſite ro tht angles given 
and required, As 1n this triangle , let A be 
the pole, E the Lizard, D Summers Hands, 
the perpendicular 1 letfall from DoF, that 
ſo it may be oppoſite tothe angle given at A, 
and to the angle required at E, Then is AD 
> A 57degices 35'1 E 4o deg. 00', DeAE 
70 deg. oo',theretore I lay, 
The differ. of longitude D A Bis7o deg, oo”, s© D A B, g,z 3405 
T he compl. of latitude ADu 57 35 t AD 1019921 
The firſt arch AB «28 18 rAB 99473126 
Which taken fromA E 40 00 there remaines 
The ſecond arch EB 1t 2,whereby the angle at E, 
isthus found, As s A B: (orc A, tor cE, orto ſhun the comple- 
ments, 


es ine the ſecond arch, $E B 11 deg. 44' $2c0,47, 0,69296 
to fine the firſt arch : SAB28 13 9967445 
Sothe tangent of the longitude tA Jo os 10,438g5 

10 the tangent of dirett poſition. E B81 o8$ 10,80634 

Whieh 1s the angle of the direct polition from thet Lizard toward 
Summers [lands , veg from the north part of the meridian to the 
weltwards 7 points ofthe compalle , and almolt a quarter, that is w 
byn 2 deg. 23' weltcily, 

And thus it appears , that he which would fail the neareſt way 
from Sunemers [lands to the Lizard, mult at firſt ſhape. his courle 
» e calterly, afterwards by degrees ne bye. then ee, then e by », 
then ealt,then eaft ſoutherly,&c, as we fhall more particularly ſhew 
hercafter , and the like isto be underſtood of other places, 

But here, after the firlt part of this probleme was wrought, name- 
ly, after the diltance of the two places E and D was found , the an- 

gles 
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els of poſition from the one to the other , might have vec11 more rca- 


dily found, either of them at a ſingle operation , as in this tollow- 
ing probleme, 


Probl 7 The neareſt diſt ance of two places, with their difference of 
longitude , and one of they latitudes given: to find: the 
direct poſition thereof from the other. 


As admitthe diſtance ina great circle from the Lizard to Sum- 
mers [lands,namely , from E to D, tobe as it was beforc found 1068 
1-agues, or 53 deg. 24 {; and let thzir diflerence of longitude E A D 
be 70 deg. o9'; and lerthe latitud? of the Lizard be god:g, oo),. 


OD 


whole complement E A 1s 40 dzg. 00}; there is required the dire 


polition from Summers [lands to the Lizard, namcly, the angle 
A D E. Th:ndoth this provleme come under the 1:cond calc of 


| oblique ſphericall rriangl-s, and 1s thus reſolyed. 


As the ſine of the —_——_ 


of the places, SED $3 deg, 24, ©0. ar. 0,095 38 
to ſine their differ. of longit.S DA Eq70 oo; 9,97298 
So ſine comple. the latitude of AE 
the one place given, Y 40 _ 9,80807 
tothe fine of the let poſort- 
on from the other, t, ADE 48 45, 9,8764 3 


Whereas there is a minute diflerence between the arch bet ore 
tound, and this ; it may ariſe by neglz&ing ſom: ſeconds or parts of 


8 2 minute 1n the work, which here we regard not, 


In like manner, by the ——— of the oth: tudgiven, 


| eA D, we might find the direR poſition from the Lizard tro Sum- 


mers Ilands, nam:ly, the angle A E D. 

And thus we might procced to fram? many other queltions in 
this triangle to the number of 60, tonching the diltance, difftzrence, 
of longitud?, latitudes, and angles of po1ition of th:te rwo places 
which willnot be hard to him, that und2ritandeth what we have be- 
tore delivercd touching oblique ſphericall criangles, 

And what hath been faid touching thelz two places , the ſame 
1570 be conceived of any other two places diftzring in their Jongi- 
tudes 


———— «4 ot 
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rudes and latitudes, And though the one place ſhould haye latitude 
northerly, and the other ſoutheily, yer 1s the operation little diffe. 
rent, for ſti] the arches of their meridians intercepred berween them 
and the nearelt pole , are two ſides of the triangle, the arch of a great 
circle intercepted berween the two places 1s the third (ide ; the an- 
oles contained betweenthat arch and the meridian of cither place, 
are the angles of poſition ; and the angle comprehended between 
their two meridians, 1s their difterence of longitude. Therefore pal- 
ting over theſe, we haite to ſuch things as more neceſſarily concern 
the praQtice of failing by a great circle, 


Probl.8 To find by what longitudes and latitudes the arch of a great Þ 
Circle doth paſſe, | 


We have ſhewed before how to finde the diſtance of two places ſÞþ6 
in the arch of a grea tcrcl* as alſo the angles of dire&t poſition from Þ 
the one ro the other : here 1s required the longitudes and latitudes, Þ 
by which that arch of a great cucle doth paſſe, 

As in this triangle,Let A be Sum- 
mers Iands, E the Lizard AEanÞ 
arch of the great circle , paſſing by 
theſe places; it 1s required to | 

the longitudes and latitudes by 
which this arch A E doth paſſe, 

Here it 1s requiſite toler tall a per- 
pendicular from the pole D, to the 
arch A & (extended 4f need fo rc- 
quire) which let be D B; then firſt to Þ 
finde the length of that perpendicu- 
lar, ſecondly ,the parts of the verti- 
call angle 4 DBandEDB, for 

theſe being had, every other quelticn 
will fall in right angled triangles, and fo be reſolved by the additi- 
ou of two numbers onely. 

Firft, then for the perpendicular DB there are given the hypo- 

thenuſall AD 57 deg. 35, and the angle of polition at A was betore 

found 48 deg, 48”: therefore by the 8 caſe, The 
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The complement of latitude A D is 99 deg. 35'.$ AD, 9192643 


The angle of poſition Airgs 438 sA 9987645 
T he perpendicular DBis 39 26 $DB, 9,80288 


And this 39 deg. 26", is the complement of the greatclt latitud: 
by which the great circl: A B E doth paſle, therefore , the great:it, 
obliq tity or latitude from che equinoQual of thatcurcle 1s 50d. 34, 

Secondly, for the angles ADBandED B, by th: pinth Cur, 

The latitude is the compl. of AD 32 dep, 25/.sc AD, 9,7:922 

The angle of dire(t poſition is A 48: 48. tA, 19,95773 

The angle at the perpend, is ADBg3 


And ſeeing the whole A DE is 70 deg, 0, therefoie th: angle 
EDB1s 11 deg. 297, Sothat forthe greateſt latitu 'c of this circl- 
which 1s B, wc have found the diftecence of longitud2 from E ro 
ED B 11 deg. 29, and from A theangle A D B 58 deg. 31”, 

Now the difterence of longitude trom AtoE, nainely, the angle 
ADE bcing 70 deg. oo' ; let itbe required to finde by what la- 
tirudes the arch A E doth palle for cyery tenth degree of longitude 
trom A, As ſuppoling the pount Z. to ditter in longituds from A, 
10 degrees ; I would know the latitude of the ſame point /, 

Here ſeeing we have betore found the angle A D Brobe 58 deg. 
31/, aud the angle A D [beugby ſuppolition 1 edeg. therefore the 
angle / A Bis 4$ deg 31 ', andthe perpendicular A B, we found be- 
tore to be 39 deg. 26': by which we may finde the complzmzne of the 
| tirude A P according to the thizd Calc thus, 


The angle ID B48 deg. 315cIDB, 993112 
The perpendicular DB 39 26, tc DB, 10,08492 


The latitude is the compl, of DI 38 51 tc DI, g,9,604 


In like manner ſuppoſingthe point O, to differ in longitude from 
A 20deg. oo', Y 3o deg. AM qodeg. N 50 deg. we ſhall find: the 
latitude of the point O tobe 43 deg. 3 4', the Jatitude of Y'46 d:g 
54 , the latitude of AC 49 deg. 0.,and the latuude of N' 50d. 15" 
. Note For every of theie differences of lengitud: propoſed, 
we might alſo finde the diltances, and angles ot pohrion conmra- 
nwiſc , for any difference of Jutitude given, we might fide the dif- 
ference of longitude, th: diltance and ang] of polition: and for any 

di- 
'2. 
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a: e oiven , we might finde the difterence of longitude and lati. 
— the angle of oſejon. All which will be eaſily performed by 
him that is 2 Aa exerciled 1n ſpherical] triangles, 

Probl.g To finde how farre 4 14 ſails by the arch of a great circle, 
and how much he ſhall alter his longitude and latitude , be- 
fore he alter his courſe any number of d: grees propoſed, 

We found before, that the angle of poſition at A was 48 deg. 4$/, 
ſhewing that he which would ſail trom Summers lands, here repre. 
ſented by A, to the Lizard at E, the direAclt and neareſt way: mull 
at firlt ſhape his courle from A northealt - deg, 48 calterly. Yer hc 
is not tO continue this courle , but to incline by degrees more and 
more t9 the caltwards,&c, Now then I demand how far a man fails 
from A in the arch of a gre«t circle, betore he alter his courle 7 dey, 
27', that is before he may ſtecr away »e be, and how much ſhall he 
firlt alter his longitude and latitude ? 

Suppole he mult firſt come to 7, before he alter his courſe 7 deg, 
27, then isthere required the diſtance A 7, and the longitude aud 
latuude of the point /. 

Here it is requiſite, that the perpendicular D B be known, which 
we before 2 to be 39 deg. 26', allothe parts of the baſe AB and 
E B, which we may finde by the ſeventh Caſe thus, | 
The angle of poſition given A isg8 deg, 48'. 5c A, g,81868 
The complement of latitude, A Dis 57 35tAD, 10,19720 


The baſe ABiszz6 03 tAB, 1o,org88 
Whichtaken from AE 53 24 
there remaines EB o7 23 


| Theſe things premuſed, we come t9 relolye the queſtion. And con- 
I1dering that the courle given at 8, 1$/28 b eq which rumbe inakes with 
the meridian angle of 56 deg, 15) therefore in the triangle D / B, 
the angleat [ is 56 deg. 159, and the perpendicular D B 1s 39 deg, 
26 > Whereby we may finde [ B by the ſixth Caſe thus, 
T he angle of poſition given 1, 56 deg. 15', tcD IB, 982489 
The perpendicular s DB 39 36. tD B g9g1507 


The baſe ts I B 33 20 5$s IB 94,7396 
Which taken from AB 46 03 
there remains Al 12 #43 
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Which converted into leagues ; is 254} leagues , and {© farre you 
are to ailfrom 4 ip the arch ofa great curcle , before you alter your 
courſe 7 degrees. 27 Mihupes, 'And in" tike bir you nay findo irfor 
-y21y finvle degree to be ſuch'asby this table appeateth, * 

A. o'2 of: Diſt. .uw.. Where you may perceiye , that having runnc 
| LatxLiON, d. & trom A towards E by the a 1ch of a great cr'clc 
—]2 degrees 2 minugcs, that is 403 leagues, yon alter 


——— —__©_©GA 


| / 

| 6:22 your courſe one degree more eaſterly then yon 
'g8 — 48 | ©©—00 began, When you have runne 3 deg tees, 56 mi- 
49 — 48 | 02—02 nutes,you alter your courſe 2 degrees ©O minutes 
59—48$ | 03—56(gc as in the table, 

Sk —4$ | ©5—43] Now forfinding the longitude and latitude of 
52 —48 1 07—25[any of thele points ut may te done by help of the 


53 —48 09—03\perpendicular and avyle of petition given, As if 
154—48 {19—35there were required, the longitude and lati- 
'F = 12—04'rude of rhe point 7; there is given in the eri- 
g6—1 x 12—43 angle 1 D B, th: angle of poſitionat /, and-the 
perpendicular D B, wh:retore by the 5 caſe 1 find the complement 
of the latitude D 7, and by the 4 Caſe | 
the difltrence of longitude BD [, 
the angle BD A being befoxc known, 

Buc notwithltandwg all that bath 
hithzrro been taid , it may ſcem 
hard to diteRt a ſhip, and. to keep 
ſuch a reckoning as may be agrec- 
able to this method of {ailing by a 
oreat circle, And indecd, as it 15 Mi. 
in a manner unpoſfible ; ſq neither NM... 
is it neceflary, tha a ſhip ſhopld al- _ WV 
wiyes perſeyere exaRly inthe arch” : CIO 
ofa great cixcle, Tt may ſuffice gd eſa EG | i 
1s almolt the ſame in ſet, if a ſhip a+; ED 
be lo direRed , that ſhe go. neer this arch, Which how it ray be 
done , and that with facility. , we come now to ſhew wn this next 
probleme,.. . ht 
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Probl, 10 How 4 man may dirett his conrſer, and kgep his reckoning, 
that would ſail neer the arch of a great circle, 


That this may be the more plain , we will briefly repeat ſoine 
things tetore handled ſerving for this purpoſe, And firlt, juppoſe the - 
laticudes, and the difference of longitude of the two places co be gi- 
ven ; then may you find their neereſt diltance in the arch ofa great 
ciicl., and th: agl:s of the poſition of the one from the other ; as we 
have ſhewed inthe (xth and ſeventh pro-Jemes betore going, And 
thus all th: parts of the _— propolce aic known , namely, the 
three angles, aud the three ſides, 

Secondly, you may find (as we have before ſhewed in the eighth 
probleme ) by what Jongitudes and latirudes this arch of a great 
circle doth paſſe, namely, the arch that gocs by the two places propo. 
ied. Andthis you may doe for every fitch degree of ongitude, or 
for every ſingle degree, it you will take that paines, Or it your dif- 
ference of ts more then your difference of longitude , you 
may doe it for evcry fifth- dzgree of difference of latitude, or for eyc- 
ry lingle degree, | 

Thirdly, upon a chart or blank lined with meridians, parallels, 
and rumbes according to Mercators projeftion ; you may pricke 
down all the wane A and latitudes found as aforeſaid ; by which 
pricks you may draw arches , which ſhall repreſent the arch ot the 
great cucle palling by the two places propoſed : or if you onely draw 
right lines from one prick to another it may ſuffice, Which arch be- 
ing thus deſcribed on that chart or blanke, you ſhall caſily ſcc there- 
by what courſes to ſhape, and how to veep your reckoning,, layJing 
ſo near thay arch of a great circle , as you ſhall think conyenicnt, 

It may der impoflible, that this arch of a great circle, being upon 
the chart or blank a curve line , ſhould bea ſhorter paſſage between 
two places, then the right line drawn on the chart from the one to 
che other, Bur he that well underſtands the ground and proje&ion 
of this charr, will be able of himſelfe- to reſolve this paradox; fora(- 
much as the degrees of laritude by which the arch doth paſſe, are 
greater then the degrees of latitude, by which the right line doth 
palfe ; wiſftice it is that the degrees contained in the arch, are 

tews. 
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fewer thanthoſe contained in the right line ; therefore to proceed. 


Let us take for example the two p 


o places before -menti 
S wmnwers 11ands, lying in the latitude of 32 d 


namely, 
25 minutes, 8 


the Liz.ard in the latitude of go degrees 00 minutes; and let their dif- 


| ference of longitude be 70 degrees, 


As in this. diagram, let E repreſene 
Summers Ilands, Þ the Lizard, A the 


north pel:: Then is AE the complement 


of the latitude of Summers [land:s, F7 de- 

ree$, 35 minutes, A D the complement 
of the latitude of the Lizard 40 degrees 
DAE their difference of vurng 70 
degrees, 00 minttes, By whuch things 


given we may inde their neerclt diſtance D 


E D, as in the fuxth probleme thus, 


To fine complement 
Adde the tangent of 


F. 


D A Bytbat ir 39 fone complement 0d, 00 
A, that «5 the tangent of 40 OO 


The ſumme u the tangent of A B, that is the tangent of 26 © 
«mg Am reggae" that is, from þ4 pw. "a 


T here remains , 


Then I lays 


41 34 


As fine complement A B, that is, to ſine complement Tudeg. 01 
to þ ne complement E B, that is f ne complement 41 : 34 
So fine complement A, that is, ſine compleme us 40 co 


to ſine complement E D, that is, the ine 0 36 36 
Therefore the arch E D is es 53 : 24 


Which is the diſtance of the Lizard from S»nmmme.'3 1lands, in the 


arch of a great circle, namely, 1968 leagues. 


| 


This done, we may finde their poſitions one from another, na 
ly,the angles at E and D by the ſeventh protleme, ſaying, 
As (mcED $3 deg. 24'tofine D AE 7 deg, oo', 
. Sofine A E 37 deg, 35*,toſfine A D E $1 deg, og' the dire& pok- 
lon from the. Lizard to Summers [lands. Alſo, 


As(meED yg; deg. 24 ,tofne D AZE7od 
ſo line eA D 4 deg. 00', tofine AE D 48 
L 2 


: 00": 
ep. 48 ©; the dire& 
po» 


- dy 
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poſition from Swmmers lands, to the L{zdrd, And thus arc all the 
trees and-angles of this triangle diſcovered, | 
Secondly, —_ 8 probleme,, I finde by what longitudes and Ja- 
ticudes this arch E D mult paſſe t. For which he former perpendicu- 
larD Bis not apt, therctore-m the foregoing triangle: pag: 142, 
Ler A repreſent Summers Hands, E-the biizara, D the =p pole, 
and lec a perpendicular fall from the poke Dy which ler be D B: and 
draw certaine other meridians, as'D /, DQ,DV,&c And ſo pro- 
ceed inall points as inthe8 provkme,.to tinde the Izngih of this 
p2rendicular,and che angles at ch2 perdorddieular A D Band EDR. 
and Jaiily , foreyery ſeverall tougitude from A , hnde the Jnitude 
antwerable, Thus luppohng th- point [co diſ- 
fer m:lotgirude trom the pom A, 5 deg, that 
| Toneie 1s 4 yp angle A D I tobe 5 degrees, 
Fl wy Latit : | we ſhall finde the latitude of that point /-to be 
þ — 35 deg. 52'; or luppoting thatangl: AD 
degamin, "ag. morn ito be todcerees © we ſhall mndethe latirude of 
bo—e0o | 32 25 thatpoinr/ to be 38 degr.'51'; and foof the 


'jOs5 [35 52] ret, as by this rable appears, * 
10 138 51] Thirdly,L drawablanke according to Mer- 
| 41 24] cators green (which may be done cither 


43___ 34| by Matter J4ights own tables,as he hath ſhew- 
45 24 ed #1 his book of the (i whanioud;' Erronurs in 
46 54 Revit ph trs the abridgmentthere- 
46 07, ofywhich I have betore placed,and called a table 
49 0o4| of meridionall. parts): fo asthere may a meridi- 
49 747) 28 bedrawn by every fifth op ot longitude, 
5o 15) 1n whichblagke, I ſet down. Summors Hands, 
50 21] afid the Lizard, accotditig to theirlatitudes, 
15o 33) nd diffetence'of longitude before given,arid'in 
FR” the meridian that is 5 Uegrees to the caltward 
—_ of Summers Iands,Triake a prick'or marke ar 
35 degrees 52 minutes of latitude; hkewiſe in 

the meridian that is ro degre'es to' the eaft- 

wards of Summers Ilands,T make a tharke at 38 

alegrees 52 minutes. of latitude ; aud fo T proceed With all the relt 


as 


—y., —_ 


4 


25 by this Tab1: T am direRted, Then by theſe pricks'or markes thus 
_—_ on the blank , I draw the arches of circles or right lines from 


| the one to another , and {q ſhall I deſcribe a curve line on the blank, re- 
dj prefenting ſo near as ſhall be neceſlary , an arch of the greatcir- 
j ad cle paſſing from Swnmmers Hands tothe Lizard. And if it were done 
my for every lingle degrees (as here it 18 for eveiy fifth degrec) it would 
_= come neerer the exact truth, Which curve line being thus deſcribed 
* 6 on yourblank, you ſhall thereby tee what eourtes to ſhape , to keep 
_ as neer it a$ you think good ; and you may ſer down your reckoning 
= on that eenetions, 
on As having drawn the atoreſaid curye lihe upon the blank, accors 


ding to the ſeverall longitudes and latitudes expretled in the torego= 


diſ- ing table ; I ſee by that blank, that I may firlt ſhape my courſe from 
"wi Summers Ilands , n ehalt a point eaſterly about 200 leagues ; fo ſhall 
—_ I have runne my telf into the latitude of 38 degrees 45 minutes, and 
—_ have altered my longitude 9 degrees 30 minutes: From thence a- 
WW gain, I fee I may fail away ebye; or if I would not come neer the 
> af bank of New-found-land, I may ſhape a more ealterly courle ; bug 
the ſuppoſe I ill defire to keep neer the arch of a great circle, then I'fay 
I may fail away » ebye 100 leagues, and fo ſhould be inthe latitude 

"tp of 41 degrees 3 3 minutes and have altered my longitude 14 degr, 
has 56 min, From thence again I may ſail exe halt a point northerly 165 
—__ leagues, and then ſhould be 1n the latitude of 45 deg. 25 mv. having 
WE altered my longitvds 34 deg, 58 min, From thence again ſaylinge» e 
w_ 130 Jeagues, I ſhall be 1n the latitude of 47 dzg. 54 min. and have al- 
ble tered my longitude 33 degrees 42 minutes, From thence e »e half a 
"A point calterly 88 leagues into the Jatitude of 49 degrees 11 minutes, 
de. and diflcrence of longitude 4o deg, ©5 min, From thence again if [ 
d, fail e by » 70 leagucs, I ſhallbe inthe latitude of 49 degrees 52 min, 
es, and haye altered my longitude from Summers-/lands to the calt- 
"th ward 45 degices 223 minutes. And thus being near the parallel of the 
ow Lizard, 1 keepe in the lame parall:l, fayJing calt , ill I come 
"_ right oft from it, which by this reckoning ſhould be 317 leagues, 
in And fo the whole diſtance from Summers [lands tothe Lizard, 
8 according to thete courſes, ſhould be about 10750 leagues ; 20- 
28 ing over the banke of New-fownd-land, Now I lay comming 

oft into the latitude of 49 degrees , 52 minutes, or thereabouts, 
L 3 though 


& 
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roblemei ng. 


though by my reckoning , well reRified by odſeryations, I inde my 
ſelfe ro be tall ſhort of th: Lizerd, about 317 leagues : yet I follow 
na the great circle any further , bur that I ma the more certainly 
fall with the place intended, whether Selly orthe Lrzard, I keep my 
ſelf in that parallel. And the rather becauſe the reckonings outward 
and homeward, of voyages made to this and oth?r places of the Weſt 
Indrss, do: tor the molt part d ſagree much, Which diſagreement a- 
rifeth partly by the current lecting homeward trom tholc parts; but 
chictly becauſe thoſe reckomngs are kept upon the plaine orcom- 
mon Sca-chart, Which Chart, except a man returne the ſame way 
home that he went out, 15 commonly tubjeet to groſle errours, 

And whereas I know , that the molt part are wholly addicted to 
the uſe of this Chart; tome allo deſpiling all others , and may hap- 
pily be offended that 1 ſhould thus tax it with grofle errours; I 
ſhall make ir appear (partly un this preſent example) that I do it not 
without jult caule, / | 

In failing from the Lizard to thele lands , and fo to other parts 
of th: Welt Indies ; men commonly ranne farre to the ſouthwards, 
as ſometimes into the laticude of 30 degrees, fomerimes more {ou- 
therly to get a wind; but comming homewards , their courſes are 


commonly more northerly than the rumbe leading trom thence 
home, But in this example tollowing , let us _=P a mean, and to 


make ſhort, ſuppoſe a man ſhould ſail from the Lizard ſouthwell 
neer 500 leagures, and then finde himfelte in the latitude of 32 d:gr, 
20 minutes, and from thence welt 982 leagues ; till he finde him- 
ſelf direRly ſouth trom Summers [ſlands, and about two leagues off, 
Then by this reckoning on the plain Chart, Summers [lands ſhould 
be diſtant trom the Lizard 1189 lzagues ina ftraight courſe, Now 
2dmirting this, reckoning outward bound to be true, and thele 
places to be thus ſituated on the common Chart let us ſnppote the 
reckoning homewards to be allo kept onthe tame chart, And becauſe 
comming home men keep to the northwards, let us tuppoſe that he 
(tcers away ne half a point caſterly, 200 leagues, then » ebye 109 
leagues ; en e half a point northerly 165 leagues ; e nchalf apoine 
ealterly $8 leagues; o_ 317 leagues. Then by this reckoning up- 


on the Phine Chart, he ſhould. be ſhort of the Lizard about 160 
leagues, 


by a great Circle, 151 


leagues, Whereas by a trne reckoning he ſhould be as farre ſhort of 
the Lizard, And hence it is that they which come from thence and 
other parts of the Welt Indies (making no allowance) are at home 
betore their reckonings ſometimes 200 leagues and more, For a mans 
reckoning by the Plaine Chart , makes him ſhorter thenhe ſhould 
be by 160 ai, eh ſometimes more, ſometimes leſſe ; and the cur- 
rent may put him forwards 5 or 60 leagues more: {o that his ſhip 
may be above 2cO leagues before his reckouine, 

And thus much at preſent, touching the three principall kinds of 
of layling, Which I hope I ſhall have opportueity to handle more 
fully hereafter, with ſome other things of like nature; and to correct 
tuch taults as may peradrenture be here committed through halte, 


A Table jor the angles which every Rumbe 
maketh with the Meridian, 
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Of the Declination of the Sun , and Fixed Stars. 


ANSP Ecaule in the praftife and application of the dorine 
d of Triangles , it is ofcen requiſite that the Sunnes de- 
S clination be known, I have thought good here to 
Y placc four Tables thereof; the firft ſhewing the Suns 
£ 5 rea for every Gy of the firſt years after the 
- Leap years, namely, for the years 1649, 165 $, 1657, 
1661, 1665, 1669. The ſecond for the tecond years after the Leap 
years, namely for 165 0, 1654, 1658 1662, 1666, 1670. The third 
for the thud years after the Leap years , namely, for 1651, 1655, 

1659, 1667, 1667, 1671. And the fourth tor theſe Leap years, 165 2 

1656, 1660, 1664,_1668, 1672, according as they are expreſle 

in the head of each Table, And becauſe the obſeryatious of our 
Countreyman Afr. Edward Wright are not (as I take .” inferiour 

| to any other at this day extant, therefore I have drawn theſe Tables 
| out of his , reifying them by Profthaphereſs tor theſe next entuing 


rims, 

To theſe 1 have added (chiefly for the uſe of Scamen) rules for 
finding the latitudes of places by (# declination and meridian alti- 
} | tude of the Sunne or Starres : and a Table of the right aſcenfions and 
; | declinations of 24 principall fixed Srarres , calculated according 
| to their longitudes and latitudes , fer down by Tycho Brahe Anno 
1600 withallowance for their motion of longitud? , or for the pre- 
celſion of the Equinoxes tor fome time to come, and now 1n this ſe- 
cond Edition reQified for 1660, |I havcallo nutcd at what times of 
the year theſe Stars will be upon the meridian at tour of the clock in 
the morning, at twelve at night, and ateight in th: evening, where- 
by you may readily ice when they are un ſcalon tobe obſeryed for 
finding the latitude ; by which allo you may conjeRure their other 
eim*s of being upon the Meridian. For the Starre which in any day 
p__ is upon the meridian art four of the clock 11 the morning, 
will about fifteen days after be on the meridian at three of the clock 
in the morning and about a moneth afcer attwo, &c, Wherein 
alſo Mariners. uſe to help themlclyes by their Compaſſe , whereby 


they 


J3 
they ſee when the Sunne or Starre is neer the meridian, Such as de- 
fire the exaRt time of a Starres comming to the meridian for any day, 
may ſubſtrat the right aſcenſion of the Sunne for that day from 4 
right aſcenſion of the Starre, (adding thereto it necd require twenty 
four hours ) the rewainer ſhewes how many houres it will be aftor 
noon, before the Starre be upon th: meridian, 

The Sunnes right aſcenlion for any day may be found by his decli- 
nation for that day, by the reſolution of a right angled ſpherical tri- 
angle, as of the triangle V F ,@ in the generall Scheame of the thud 
chapter, page 51, of Iphericall criangles. 

Touching the Stars neer the north Pole, which in our latitude do 
never ſet, I haye noted allo at what times of the year they will be 
up2n the meridian under the Pole , at four of the clock in the mor- 
ning) at twelve in the night , andat eight un the cycningy ſo that a» 
eanſt eyery; one of thoſe Stars there are two lines of moneths and 
dayes ; the uppermolt ſhewing the time of their commung to the 
upper part of the meridian aboye the pole; the netherimolt, the tune 
otthzur comming to the nether part of the meridian under the pole. 
Thus you may tce. that the foremoſt Guard-will be upon the mert- 
dian at foure of the clock in the morning the 20 of Febrwary, and 
the 25 of Auguſt ; namely, upon the meridian above the pole the 20 
of February, but upon the meridian beneath the pole the 2 5 of A#- 
guſt, Andthe like 15 to be underfiood of the reli. 


— 


1649 


The Table of the Sunnes Declination, for 


1653 


1657 


1661 


1665 


1669 


:| 
lj 


13 
14 
Is 
16 
17 
18 
I9 
20 


21 
22 
23 
£ 
25 
'26 
{27 
'28 
29 | 
130 

31 


— 
A 
21 44 
2T 34 
21 23 
21 1} 
21 O2|l2 
20 50) 
20 38/12 
20 2613 
20 1313 
20 CO14 


I9 46,14 
I9 34114 
19 1gl|ts 
19 ©,|15 
18 4g 15 
18. 33116 
18 17/16 
18 03/16 
17 45/17 
17 29117] 
I7 11117 
16 54118 
I6 36118 
16 18\18| 
16 0018 


15 42/19 
15 $319 
5 0419 
14 45, 19 
I4 24 2620 


I4 14 620 = 


F, ebruary. 


| gm; 


uu 43 
I1 21 
I1 00 
109 38 


10 16 


09 54/22 


Og 32 
cg 10 
O8 48 
o8 25 
o8 03 
07 40 
07 17 
06 54 
O06 31 
O06 08 


ry 


dif, 


20 
21 
20 
20 
»Y | 


31 
22 
21 
23 
62 


22 


22 
22 


23 
23 
23 
23 
23 


OF 45 
OF 31 
Ca 58 
©q 34 
C4 11 
03 47 


—_ 


' 


March. 


Teg. 00. 
3 24:4 
3 e623 
2 3724 
2 13124] 09 42 

IO O 

1 4924] 10 03] 


44124 | 13 07 
2 obſ2J 


2 31 
25 

3 1$ 
3 41 


7-4 


er, 


5, 


24, 10 24 
23110 45/2 
24] 11 06 
24 11 27 
$3 [11 47 
24,12 07 
12 28 


23 '123 48 
& Wh, 
23113 46 
24114 © 
2314 24 
241 14 42 
33115 OI 
233 


23 


I5 19 
15 37 
23 115 54 
23| 16 13 
22116 29 


—_—_ 


23116 46 


| — Ps 


18 


oy 


8 35 
18 50 
19 04 
X 19 9 18 
19 31 


22 
21 


wn 
20 


20 20 10 


21 
20 
9 
20 
9s 
19 21 17 
I9, 21 27 
18| 22 37 
19]21 46 
18121 55 
22 04 
17 | 22 12 
18122 20 
171223 37 
22 34 
22 41 


20 23 


20 34 
20 45 


21 


16| 
16 


22 |17 O2 
23|17 18, 


32117 34 
[2 5© 


22 47 
22. 53 
23 5$ 
23 233 03 


16 
16 


T5 


May. | 
eg m dif, 


22 [18 8 05|15 [33 x 23 13 
22 (18 20.15 | 23 16 


"4 


19 4413 
I9 5711 


- 
20 56/11 
07 


'9 


5 


14 
13 
13 


7 


I2 


I'2 
" 


r©O 


by 


ny 
Io 


F 


| 


23 o8| 4 


ing ga &. Q 


June. _ 


} 
_ 
| 
| 
| 


deg,"m, #1 ar 


23 19 
23 22 
we Bl 
23 27 
23 29 
23 30 
233 31 
23 3x 
23 33 
233 31 
23 3O 
23-29 
23 28 
23 26 
23 23 
23 20 
23 17 
23 14 
23 10 
23 06 
23 Oy 
22 55 
22 Jo 
23 44 
22 37 
22 31 
22 23 


lo o .— cagal 


— 


A CY PRRpry mw - © 


| 


oO O 


22 16 


— 


O_O 9.0 | 


l 


a4 Ws a. | = _=- —_— OO 


nn 


| the firſt Y Y cars after the Leape year, vis. | 
A A. 6, A 1665 1669 | 
© July | Anguſt. \ Se IK Otpmber | Novemb- December 
Gen GE ee. Jef mats, , deg. mi. aur, , Toy, im, Oi, 
1, 22 os © I5 12/118* 4 42433 07 o7 wil 4 7.” 23 09 
2 |22 00 914 54/118} 4 0123[07 3823 17 561623 13] 
21 51] 9|14 36119] 3 3823 o8 00232[13 1216 23 17] 3 
21 4210, 141719, 3 r5ſ2; | 08 02/22, 18 2815123 20] 3} 
42s 4210/13 5819, 2 2.531231 08 45/231 18 43 431523 23] 3} 
<\2r 2: 22 10'13 3c 2919] 2? 2923 [09 07\22'18 5815\i23 26] 2 
21 1210|13 20[t9| 2 of51?4'eg :g92: [19 13'4|23 28] 2 
g|21 021113 o1120] I 4223] og 51.22|19 271423 zo} 2 
g | 20 5iltn I2 41120] 1 19123]10 1321, 19 41 141 23 31] 1 
10120 401212 31120] © 5riz4|io 35/22 EEE. 31] © 
7 (20 28 12\12 01[20 2 32 32/124 | 10 d 56121 o cg13 23 32] 0 
12120 1612|[11 41120 = 0823111822 20 21 13 23 Z1 1| 
13] 2004 13|11 2121] 9 16123]11 392: 20 3473123 30] , 
t4\19 ST13, 10 o1Þ21 5 39]241 12 0020, 20 4512|23 ag] 2 
p52 38/13 Io t6- 3913: 1 0323 13-31 2 [2s F811 23.27 
16] 19 25113119 to 19] 1 26/24\12 41,21 120 og[1! | 23 25 - 
17|19 12/14] 0g 571211 1 goſ23[13 12/20/21 20111123 22 3| 
18|18 58r5}09 36121 | 2 13/24|13 22/20 21 21[10j23 19 4 
ig,1s 43114 Og 15122] 2 37123113 42/20, 21 41 $]123 16 5 
20118 29]1 5 os $3132, 3 031 ng 0219] 21 50[19 23 12\ 
21118 14|t5!|o8$ 31122] 3 223124|14 21/20 | 22 o@| 9 23 O/ - 
12117 5git5| os ogj22| 3 47 23 | 14 41/19 | 22 Og 8|2; - 
23|17 1416|97 47122| 4 1o]23| 15 0019122 17 822 57 7 
24 17 28|r6 O7 25 Y 4 33124} 15 19 19] 32 25 8 22 51 
25|17 1216 oy 03]22 4 $7123|15 3718122 33] 7122 44\ 7. 
26116 me 06 413} 5 20123115 5 5518 23 4* 4*| 6122 37] 7 
27|16 39117 | 06 18]23| 5 43]23\16 131822 46|6|22 30 8 
ad bor SHE 56123] 6 06|23116 g118422 521 6]22 22 8 
29116 05[17|o5 33123! 6 29123|16 4917[22 58] 6122 14] 9, 
30119 9 48118 O5 2] 6 52123117 0617, 23 04 5 | 23 ZE 
TINS: 5 30/18 | | 04 47123| 17 2317 | 27 56! gf 


—The « Table of the —_ Dean br TY _ 


1650 | 1654, —x65F 1662 1666 7” 209®.-. 


ary | February-\ March. F / ill, /Aay. June, 
IEEE deg. .] i f| deg m4, | wen. midit, [deg, wn, a. dey. m, dif, 


= 
2 


1| 21 47 
qe 37 
3|3L 27 
4121 16 
5 | 21 651. 
630 53þ 
9159 41 
20 jk 
20 161 
20 031 


19 49, 
I9 35 
I9 21 
Ig 07 


10'13 
-Y I3 
[x,| 13 
wrt 


10 
50 


2 09 

re 

26 

r. 05 

10 43 

R 
14|99 © 
14]109 38 
I5s|c9 1512 


51/26 
31}21 
20 
20 


30 
3 


is 5215 


18 37 16 
18 21/16 
18 05/16 
17 49,17 


I7 321!7 
17 25117 
16 58117 
16 41118 
16 23118 
16 of'18 


o8 53: 
o8 2 31 
o8 69 
07 41 
O7 22 
©6 59 
e6 36 
O6 1} 


, OF af 


oF 27] 
o5 04 


15 47/19 


I5 28 19 
I5 0919 
I4 50/19 
14 31/20 


14 4 11j20). 


04 4© 
c4 17 
03. 53 


3 3O 


IO 22 


tt t& 
ad 3 


» 8 wn » 00 6 00 oo 
wo | SJ ad ad Wd 


t- 
+». > 


BEI 


. 
C—_——_— —_ — —_—_— || I — 
| —— 


3 29 
3 ©6 
2 42 
2 18 
155 


lus 4a 3 nb © 


On Cv aw = Aa 
TIC w OH OO w © ww 


AVI 


23 os : 31 
24|08 53 


10 19]; 
ro 4a 
[11 02]2 
1 22 
I1 42 


22112 03[20 


23 16 6 25 


ww aA [jwuuan .t. 4 
m—_ 


4h, 


24109 15121 
23 | 09 36|22 
24 | 09 Ef 


[32 18 03 


22118 17 
1$ 32 
18 46 
19 ©O 


15123 11 
13123 15 
14!23 18 
i4| 23 21 


_— 


vn 


20 
21 
20 
20 
20 
9 


by bt. 


19 1414 
19 28113 
19 41/13 
Ig 54.13 
20 = 


20 1912 
20 31, 
20 4qatl 
20 c3'Il 
21 0411 


14|23 24 


It 32 31 


[ezz=2l 


23 26 
23 28 
23 30O 
23 31 
23 J1 
2.3. 32 


[ 


w ww ow © QSO © — vw n= 


23 31 
23 30 
23 238 


21 1) 
21 25 


ty 
9 


18] 21 44 


18)21 53 
13 223 02 
18| 22 10 
13 | 22 18 


I7' 22 25 
17|23 32 


16 4216|22 39 
16 5816 
{> 1416 
£>i4 30 16 


22 45 
22 F1 
23 57, 


17 7 46 16 23 © o2 


133 22 07 


9] 21 3510 


IO 
0 


2} 26 
23 24 
| 23 21 
9 (23 18 
9. 34 4.15 
23 11 
23 Ofc 
23 02 
22 57 


ny 


——_ -- 


22 51 
23 45 


22 15/7 
23 18/8 


yy: Tran 


I 


wey 


on TESTED? 


>. | 


| 
22 39 7! 
22 32) 7 


5 


C 


the lecond Years afier the Leape year, vie. 


at 


# 
_— 


yy HY —_—C—_—— 


[2] 


@.0.2.- 


Do — > Q' 


w-w—_ 


— 
A 


1650 1654 1658 1662 16e6 1670 
1 Imly Auguſt. \ Seprember | Oftober | November | December 
deg, *m m, dif. "eg. 'm 'm dif, deg, LT dey, mw, au, deg. m m, if deg. 1 m at 
22 0's r5 19]18 4 30'z3 07 09123117 3616 23 09 
© 6123 12 
3H Sdn BIED 
3319 4 4 4 $444 un 2 2 I 
21 44, 91143 3 "54. 17122 418 [2416 «+ 
21 35,70 14 03/19, 2 53124, os 39/23 18 bend Ct; 23 23] 3 
l2r 25 r0 3 44 2 34123|09 O2)22 13 5: ſ5. 14 123 23 26 
» [21 15;11|13 25 2 TI[23 'ng 24/22|[190g 15 |23 28 
21 0410|[13 o5 I 48/24] 09 46/23 |19 2414 |23 29 
20 54/11, 12: q6h20| 1 24/123[10 o$}z21 119 :38 14123 30 
20 43/12 12 26/120 | 1 01124 10 '291z2 jI9 19 5213 83 31] © 
GEE 12 6120 2 37]a3]10 51/21 [20 05,13 | 23 32 
i» (20 468k 11 46 = 14124111 12j22|20 19.13, 23 37 
13 20 97173 whe - 1012 a 34/21 - 3102 = Jy 
1954113111 opt] 33]74 (7 3 5]2© 43.12 ds 
19 41113 Io 44 o Soj*3j12 1 T5231 20 Hops pt 
19 28j13i 10 23j21] 1 20/j34(12 36/21 21 O6\111 23 26| 3 
'17 LAU ins, 10 ©2 I 44123] 13 57]20| 21 le 23 23| 3/ 
bf [opeuo fog her] 1 efela2 aj eraffatan oy. 
6: * q- 08 "Blas th = 2 Was og —_ L. = r3os 
1 EIT. 25904 ZI) | wh en — 
21118 1 1508 36 3 18123 14 16|20|.21 57] 9433 © 
[32 | 18 ©zfr6| 08 15j22| 3 41/23 [14 36119 _—_ 9 2 03 - 
| | 2 
lt hublor teal 4 elettes inn al 8/22 54 
07 Ogſz3! 4 5aþz3[15 3338 [22 31] 7522 46} 7 
66 46|2 2 5 14123 23[15 51, 18122 ye 3þ 7 
7 16-43]17 [06 24113] 5 38123116 0918 22 45 —_ 32} 8 
16-26j17 106 Orfag 6 00133 [16 2718, 22 51 0492 2 8 
9 116'09|17 | o5' z8ft2 6 2323 164517 22 9 5128 16} 9] 
o[15-5ah# 05 16143} 6'46|33 117 217,23 03] 5122 07 
31 | 15 5 34117 log 53123 . "hos 19117 [77 58 


— 


— 


" The Tablc of the Sunnes Declination, | for YN 
: 1651 1655 1659 1663 1667 1672 | 


ann T January | February. March. | Aprill, | May, , June. 
TE Gn ar GR Gen ens 


— 
— 


3 35|24'083 2032 |17 58/15 23 lo] 4 

10'13 36120] 3-4133 | 08 4831 18 13/115 [23 14 4 
13 1621 12 [18 2815, 23 18 2 
[11 F5 22118 43/1433 21] 2 


rj 21 4oſto'13 os 


10] 13 2oſdT 3109 531 85 8 57,14 23 24 
2112 14 371244 10 14/21 19 11,14 23 26 


I2 
[12[21 53 10 35|21|19 23513|23 28 
20 32[13[11 32 10 56|21|19 3g. 13, 23 39 
20 1913[11 10 19 51113|23 zo 
29 0613| 19 492 =o, uo ot As 
Ig 53\14' 10 29122 20 16,12|23 3, 
[19 39 14| 10 of 12 18[120|20 28:13 23 31 
1g 2515 og 431224 1 09124, 13 38120120 491112331 
19 1015 | og 21123 23|12 59 [20 SIj11123,30 
21 02110133 2g 


|@ © ow &lusw 


18 TAL OY 58/22 13 3 1730 
18 4015, 08 36/23 37|19 [11 12 11|23 27 
118 25/16|o8 14123] 2 ſ6|19] 21 23 235 
18 og/16|o7 F123 I5|lg9| 21 
17 53/17 107 28[23 34/18] 21 


17 36/17 | 07 05/23 52118] at 
17 19117, 06 42 
17 02/17 | 06 19 
16 45|18,O5 56 al * 
16 2718] oy 32123 
16 __ o5 09/33 hy 22 
I5 51/19, 04 46134 38116 22 
I5 32/18] 04 22[33, 6 342316 5417| 22 
I5 1419,03 59[244 6 57122117 11 131 

9 14 55180 | | 7 19123 (27 27/16 
[30114 435991 | 7 SE 


31114 r6ſ2o| | 8 0422] 


PEETEIEE 


23 
23 01 


23 6! « 


— —- 


3h 


O07”, 


— 


O == wi\nmwwetktic 


-» 0 © © © 


ol 


on | = = ww ©O 


— — — 


— — 


5 


— — — 


che third Years after the Leape year, vis. 


f= 1651 1655 1659 166? 1667 
| 2 uguſt; LH— Ofteber | November | Dec 
Gen WEd Oe an WES, na 
722 12 815 21118 — 07 ©04133/17 3216, 23 @6| 5 
| 22 o4' 9j 15 03118] 4 12/2307 26/23 17 4816| 23 I1| 4 
3121 5s 9|14 45119] 4 49/23|07 49/23 13 0416 |23 15] 4 
4121 46 9114 2 , 3 26123108 12/22,18 2016} 23 ng| 3 
ry 37.10] 14 O8)1 3 03123 o8 $ 34/22 18 10 36 5 [23 22] 3 
6121 27 10! 13 _—_ 2 40/23 [08 56)22 1s 5 gl 15'23 25] 2 
| 2 [21 1711013 30/20 2 _ ©9 18/22|19 0614|23 27] 2 
$ | 21 ©7j11|13 10g] 1 53/23, O09 40/22[19 2014|[23 29] 1 
9 | 20 F6jII, 13 on 6H 1 30124 — 0222,19 3414(23 30 I 
Yo 20 45/11] 12 31120 1 06|23 10 24/22 I9 48 14 23 31] © 
ir {20 alt 12 11/20 E 43/123]10 46/21 120 0213123 33 © 
bThey 6: -» 11 Frj20[= 20124;11 0721| 20 r5l3ſ[23 31| © 
20 he be. It 31j21 * 04/24 11 2821|20 2872 23 31 1 
*. 1957102 Ir roſar| & 48123, 11 4921 20 qol2[23 30 2 
15| 294 19 45 3 Io 49120! © 5 1/24 ; ws F211 23 - Bot 
19 32(14 | 10 39 1 15j23112 3121121 04|[I| 23 26) 2 
No 19 18/14] 10 o8|z2} 1 38124|[12 5220|21 15 10/23 24 3| 
18 | 19 04114109 46[21 | 2 02/23/13 1220| 21 25/[1,23 21} 4 
19115 50t4, Og 25|21 | 2 25]23,13 3220|21 3611023 19] 4 
20|18 3615 [09 04/22, 2 48]? 13 5220|21 46 9 23 13] 4 
11118 21]151 08 q2ſ22] 3 12/24| 14 1219|21 55] 9123 o9| 5 
22 | 18 06[t5|o8 29122) 3 3623|14 3119|22 04] 9]23 04 5 
3 (17 $1[16|97 58/23 3 55[23 4 pol9122 12] 8,22 59 6 
17 35116, 07 36[22| 4 22 24/15 Og 19' 22 21 8\:2 53] 6 
2/2 16] 07 14/23 FISIPEL 23 22 29 7122 47) 6 
M4 6 06 51122| 5 09/2 3116 0g 23 23 36 <br 41] 7 
_ 16 47117] 06 2g]22| 5 32133116 og 18] 22 43 r-_ yl 8 
$146 17106 97123 5 Hy. [16 2318,22 50] 6|22 26| $ 
29 16 1311705 44122! 6 lb qt17|22 56| 5l2z2 gl 8 
30] IF 56117 Of 2 22123 6 141123 16 16 5817 23 23 01] 5122 To. 9 
3i'r5 39918 04 59 24 : $M [17 25015 wr @t 10 


Ce REL FER 


The Table of the Sunnes Den 73 o 
1656 1640 ' 1664 2: - 1668 5 ' 
February. March. ' April, an45 une | 
deg, m, Fo F=x7 w.,dn, : PS 0 | HK | ea m, qit, 
loo 14 01,20 '©5 42[22 orange I; 
[20 wu? rg 04122 


” T, I'7, « 
< I? I; 18 2 I 4 
[ 0 b - - | : > J 


1652 
; - January 
2 ; (is Zo I, dit. 


I; 21 or 
21 42 


5 


3 
| 4| 21 21 


| C1|21 1011 


20 59, 
20 47 
29 35, 
o 23 
20 "I 


1 19 _— 
19 42 
Ig 38 
I9 14 
18 59 
18 44 
18 29 
18 13 
[7 57 
17 40 
17 24 
v7 0} 
16 49 
16 32 | 
16 4 


15 35, 


21 32|11 


ry 


13 O00 
12 40 
12 19 
11 54 


3 


Y 
it 


I2 

+ {it 16 
ike 54 
I 4 IO 32 
I4 10 I0 
I4 | 09 48 
Is c9 26 
Og O04 
08 42 
o8 19 
07 56 
O07 33 
06707: 16 10 
17, 06 47) 
18| 06 24 
[7, C6 OI 
18] ag 38 
I97c5 cy 15133 
18 oF $2], 


If 
6 
'6 


r7 


ty 37,19 Q4 29 
Is 181g; cq 04123 | 


20 
21 
zl 
22 
21 
22 
22 


— 


22 
22 
23 
22 
22 


23 


23| 


23 
23 
83 


23] + 
23 


23 
+ 


5 


234, G6 51 


29 |14 59/19,|03 41Þ24 


3014 40 
3It 14 my 


9 


20 


— 


£123 | 09 472 2 


' South 


p 


w. 


- 
24 
y 
'4| 
4 


4 


{ ae 
23 

—_— & 
23 
24 
23 
23 
3} 

23 

23 
5 43173 
6 06123 
6 29122 
23 
7 I4 22 
7 36]? 
-p Bo 


w mw JON 


| 


'$ 20224 


23112 13 


I 0 —_— 
IO Fljz 
It 19 
II 32/2 
in 53 


20 
20 


I2 33 


13 5319 
13 to 


r'19 
I9 22 13 
I9 35:13 
0 1 491312; ; 
20/0112; yy 


| 


| 


13 3_3I19 


9 
18 
18 


15 24/18 
I5 47] 
I5 5918 
16 17 17 
16 34 16 
16 16 5017 
17 0716! 
17 2416 
17 39 I5 


17 27 5416 


18 5414 


20120 1312 


\© 25 12 
*o 3701 
*0 4811 
20 5911 
21 16/10 


I9 21 2c 20119 
9 21 = gu 


21 40 


21 49 - 
21 _ 5 


23 
53 36 


22 43] 
23 4 
22 54 
22 5 
2373 O 


23 2 
x 


81423 2 25 


- 


33 


23 37 
23 j: 
23 3 ol, 
23 29, 2 
\29 3 a7] , 
23 25| > 
wm 23] : 
23 " 
23 16; ; 
23 I 
23 C9 
23 ©q| 
22 59 
22 Fq| 6 
22 22 4E 


23 44) 6 


23 36] 7 
2's 2g 9's 
| £ 


2s x18 


— [ 


| | 
—  —- 


for theſe to)l, wing Leape years, v/z 


—— OC e— 


1660 I664 1668 1672 | 


" 3s | nk: | September [ Pn a | Now IMP ” > Do, embe) 


; 07118 | 4 18> 3 
olig 49/18] 4 55/23 
21 48, 4 I4 31/19 


by —_— Lu A a — ko 4 ® 


— 


12 5319, 2 45/23 08 od 5lj22|/ 18-4715 
A 
tz 3qr9] 2 22/23 [0g I3)22 (19 0? x5 


c— — TED c—_— 


SO © — ww oe ! 


_. 


|. 0 49124|10 41/21 


—— 


——y I Y_ Yo Wd WW Du 


hh. 
[ 


16 T9(27T T3 
1908 14 Og Fri21 
18'54 1509 30jar 
18 3914, 09 09/22 
18 18 25115 o8 4722 


% 4 


# 5; 


16 17 17 las 50 
16,0 T7 | Os 27 


», 
P—y” WY" oO OO IORY POO » 


rt — 1 OI AE A OE Oo 


| — 


31 þ 25 _ 04 41}23 


07 dos lax 2008 23 10) 4 
07 44/22 13 0016| 23 ig! q 

j. $00 2[23 08 0623/18 1616 23 18 

3 09124 | 08 290 '2 2|18 WEE 21 


= 4®21ſo ez, man, OT ; deg. m, dir, | in, dif, dog. m "dif. 


AZ 


27 24 


to RV Vs 'a3 


DE — 


27 
r 59/24 Og 39/22|19 aſa, 29 
1 $5.83 | og 57,22 |19 3114123 30 
I 1233;10 19/22 9 45 14 23 21 
9 # het A bet 1 51 

S 25 23 t1 ©2/23 20 12 | "3 32 J2 : 


O ww w 


——_— —— 


S O2[24,11 23;2x 20 25123] *3 31 
© 23123[01 44/21 | 20 37121©3 30 
JD 45/41 12 ©5121, 20 491223 29 
x 0gſ24|12 26/21 [21 0x11 |23 23 27 
1 33(23 12 47 4720|21 12/11 23 24 
I 56/23|73 07 20| 21 23)1o[ 27 2, 
2 19]24| 13 2720|21 330,23 18 
2 43/23}273 4720, 21 43119[23 25 
3 06124 | 14 0719}21 531 9[23 11 
3 30123 | 14 2620 | 23 arms 23 06 
3 $3/24| 14 4619|22 11] 8[23 or 
4 17]23/15 05/19 122 19] 8122 55 
4 4oſ23| 15 24,18 | 22 27 22 49 7] 
5 £323[15 4218122 35| 7122 42] 7 
5 26[23126 0018} 22 42 | 
5 49123 16 18/18 22 48 
G 12123116 3618 22 54 
6 35 
6 58 


JETER 


«& 2 wy 


23|16 5417]|23 ©0 
23127 20117123 Of 
17 2816 


——— 
- _ — _— — — 


— aw IB8 & 09 90S 


| es eee emmy 
to 
t 
—_ 
ta 
© 


_ tarres a res about th the E Einar 


"Their nai names 


— — 


Rammesh:ad 
Bulles eye 

: Drions former foote 
PO11tons later ſhoulder 
' Great Dogge 
Leſſer Dogge 
 byd2 acs heart 
Lyens heart 
'Lyons taile 

bac aes ſptke 
Arcturus 
Scorpions heart 
Fomahant 

Th ales taile 


— 


Declin 


deg m, 

z21 51 N 
i5 47 N 
o8 37 5 
27 18 N 


[6 iZ 


06 03 N 


07 12 $Z 
13 36 N | 


i628 N 
9 21 Hd 
21 o1 N 
25 36 5 
z1 20 LF 


Jig 1 $| 


aſcen, 


ho. 7a, 
ol 48 
04 I7 
04 59 
O5 37 
06 39 
c7 25 
09 Il 
op © 
[1 32 
13 os 
14 00 
16 O09 


a2 38 


00 26 


Right [| 4 


77 T7 > 


augu. 


june 
| july 


4 in , in the 
| morning. 
| OW_———_— —— 


12 inthe 
night, 


$ in = 
| eyening 


dece. 9 
janu 11 
janu 21 
janu zr 
febz. 13 
feb2., 37 
mar 29 
aprill g 
may $ 
may 29 
zune 11 
july 13 
otr0, 24 


nov, 19 


7 | octob. _ 
nove, 17 
nove, 27 
dece, 6 


dece, 19 
dece, 3* 
janu, 14 
febs, _3 
mar, 2 
mar, 28 
ap2il rt 1 
may 15 
aufguzo 

ſept, 18 


20 
I 6 


S Starrs toward the north Þ Pole. 


Þ 


Jn Caſſio;zxiacs bzeſt | 35 19 


ag Their names, 


I ee Ee nn 


————— 


T he nozth ſtar 


"Ct 


dift.fr 
thepo 


03 30 


It Calſioyriaes knis SEE 33 


Perſeus right ade 


| ——— — <—_— 


The Goatc 


- 


The great Beares fide 


The great mb back 
The middlemoſt in the 
_ great Beares tai ile. 


The fo:emoſt Guard 


- 
en 


(The ht ndmolt Guard 


at 25 
44 24 
31 4s 
26 25 
33 ? 16 


I4 22 


16 44 


de.ho | 


— 


te. || 


T heir ſeaſons, 


i2inthe 
night 


Kight || 4 in the 
aſcen, || mornirg 


ho,m ly 26 
00 23 | zany 2 
| i 

00 00 33 


ſe pk. 18 
nar, 16 
lept, 29 
mar, 18 


_ zuly 26 ſept. 30 
TY janu_22 als mar. 27 
| otob. z? 
apzil 2 = 


nove, 2 


or 04 


augu 26 
febz. 21 


lept. 26 26 


OJ 00 


$ in theo 
evening 


nove 18 
may 1g 
nove ww 
may 10 
\Uove Il 


04 | mar. -4 


Dece, 2 
june 21 


may 25 
feb2, 10 


10 41 || augu21 


Janu 2, 24 | mar, 24 
+ 39 
13 16 || july 28 oto. 1 


——_—_ Faw © 
2, 2] apzitis 
[== ys _ 


mar, may 4 4 


ap2il 23 
oto, 26 
may 39 
nobe zo 
june 34 
dece. 33] 
July 3 


17 25 || ſept. v4 


| vece, 13 


= _ 


Nowft PT) 


wy Latitude Pole elevation by themeridian al 
titude of the Sun or Stars, aud by the Table of their Deas before going. 
Caſe 1, If the Sunor Starre be on the meridian to the ſouthwards, 
and have ſouth declination. 

Adde the Suns declination to his meridian altitude,and taking that 
total from-ge degrees, the remainder 3s the latitude, or the poles ele- 
vation northerly. 

As admit-upon the 10 of January, 1649. I finde by the foregoing 

2a les, The Suns declination ſoutherly 20 deg, 06 
The Suns meridian altitude by obſeryation 17 55, 


The ſum or totall 1s 37 F5. 
Which ſubſtraRed from 89 60, 
There remains the latitude northerly F2 os. 


But when you have added the Suns declinationto his meridian al- 
ritude, if the rotall excced godeg, tubltraRt from it go deg, and the 
remainder is your latitude ro'the touthwards, 


As admit the Suns declination to be ſoutheily 20dep, 11' 


The meridian altitude by obleryation 70 J5. 
The ſum or totall 1s 90 46 
From which ſubltraQting 99. oe 
There remaans the latitude ſoutherly 00 6. 


Cale 2, If the Sun or Star be on the meridian to the ſout hwards,and 
ave north declination, 

SubltraCt the Suns dec)ination from his meridian altitude, and that 
which remaines, ſubſtract from go deg, then that which remaines 15 
your latitude or elevation northerly, 

As admit upon the 20 of April 1649, I finde | 

The Suns declination northerly 15 deg, on' 
The m:ridian altitude by obſervation 22, 


The remainder, ſubſtracting the declination is 49. 23» 
Which ſubltracted from Ho 68+- 


Fhere remaines the latitude northerly 38. 


Caſe 3, If the Swn or Star be. on the meridian 16 tha mondo 
have north declunation, 


Adde the Suns declination to his meridian altitude; that: total: 
; of take. 


- —_— 


eake from go deg, and the remainer is your hatitude ſoutherly, or the 
clevation ot the ſouth pole, | 

-But when you have added the Suns declination to his meridian al. 
titude, if it exceed go deg, ſubtiraRt from it go deg, and the remain- 
er js your Jatitude north*11y, 
Calſeg.1f the Sun be to ihe northwards at noon, and heve ſouth decli. 


HA!195, 

SubftraR the Suns declination from his meridian altitude, and t1:xt 
which remaines tubltratt from go deg, then that which remaincs i; 
your latitude loutherly, 

Theſe rules might haye been ſer down daverle other wayesy but l:t 
this ſuffice. And what 1s here ſaid of the Sun, 1s alſo to be underitood 
of the ſtars being upon the meridian. 

5 If you chance to obſerve when the Sun bath no declination. 

SubttraRt his meridian altitude trom go deg, and the remainer 1; 
your latitude. 

6 If you chance to obſerve when the Smn or ſtar is in the Zenuh, 

that «5 99 deg, abrve the Horizon, 

Look in the table tor the declunation of the Sun or of that Star,and 
the ſame is your latitude, 

7 If the Sun come to the meridian beneath the Pole. 

If you be within the Artick or Antercick circle , and obſerye the 
Sun upon the meridian underthe pole , ſubſtiaRt the Suns declination 
from go degrees,the remaincr is the Suns diſtance fromthe pole,which 
diltance add:d to his meridian altitude, the ſumme or cli your la- 
titude or poles elevation, 

And the like is to be underſtood of the Rars; for which cauſe touch- 
ing thofe [tars that are near the pole, we have expreſſed in the forego- 
ing table the complements of their declinations , that 1s, their diſtan- 
ces from the north pole. 

If therefore you obſerve any of theſe ſtars upon the meridian beneath 
the pole > adde to its meridian altitude _—_— obſcrvation, his di- 
ſtance fromthe pole, the total 1s the el:vation of the north pole,or your 
latitude forthe " 

If you abſerye any efthole ſtars upon the-meridian, above the pole, 


meridian altitude of thac ſtar tubſiraRt his diſtance from 
the pole ; the remainer is the height of the north pole, Or out of the 
ſtars diftance from the pole,ſubſtract his meridian alitudeghe remaun- 
er your latitude ſoutherly, 
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TANGENT 


Complement 


10,7566437 
10,75 59028 
IO,7551611 


— _——_—_ 


Tan gen t 


| 8 C = »Þ wo 4 


— 


Bb 3 


Comp, Ari 
mcric,of Sine, 


Cc 


Arith 
ofSineComp, 


578 23908 


10059973 


57816366 
780132 

37793818 
97786329 


37756505 
11749082 


17741672 


,00GO1 8 


10c50397 
| 0060609 


z00608 22 


90061035 
runs ena 


z],0c61 248 


,0c61462 
0061 676 
OO0618g1 


OC62106 
— 
006232 


> 
bp 
, 


17734275|'0062537 


37726890 
11719519 
37712161 


17704315 
17697402 
37690162 
17682855 
97675560 


57008278 
57661 00d 
27653751 
27646500 
27639274 


376320954 
17624847 
37617651 
37610468 
97603298 


"0062753 
»0C62990 
006 31 87 


z006 362 
3063 840 
0064058 
0064277 
EEE wn... 


19064496 
10264715 
2006493 5 
yOGFI56 


20065597 
_ 5 d I 9 
30066041 


.0066263 
z006648 5 


— — 


10063 4c 
| 


z©<o065376 
— 


| 


—_—___ wO_flo@ _—rwd/lwt. 


Sw cwGluakbdwSSolCtS 


116 


* Fine 


—— 


9092423861 
942411007) 
992418 141, 


992432374 


OO — ————— 


9,246 "695 
0,2407746 


912474754 
9,24Y%1811 
1 31952438827 
1 4,9,2495 836 
15/9,25028 22 


II 


9,2509$0? 
1.91992 516772 
181992523729 
19/97 $0675 


9,239670219499 3 i515 


SINE 
Complement 


—— — 


191933292 
999; 2068 | 
9,9 9320945 | 


. Tanzent 


— — — — 


9,246315 


99247 FG6O 
992477979 
9,?2455297 
9,2425264|9999 3 2621 | 99249264? 


999932796 | 9,249997 


99243947 2\249932171 942507301 
9924465589 9931946 | 992514612 
9,245363 21999931720 | 992521912 
447931494 | 993559200 
949931268 | 992536477 


— —— — ———— 


9,9931041 | 9,254" 742 
999930814 | 9,25509997 
949930587 | 992558249 
999930359| 992565471 
99993o0l 1; 9,25720691 


9,99 19902) 942579901 
99992967} 9925872909 
9,9929444 9,2594?85 
9,9929214 9 2601461 


20 9? 5$3760919,9928934 | 9,2600625 


— —CC——— 


21992544532 999928752 992615779 


23 992551444 
2} 932558 144] 
24/912565233 
25/9/2572110 


26942578977 
'9,2585832 


9,9928522 | 


999927595 | 9» 


23/99259 .676 
29/9»? 59950") 
30 9926063 30 


= 


949927129| 9 
9,9926395 | 9» 
9499*666 1 


| —————— 


| SINE 
Complement 


992622921 
999928 291 | 99263005" 
949928059 | 9926 717” 
9,9927827 | 9,26442 8? 
2651 282 
9.992762 | 912658470 
»992t7 266: 547 
2672613 
| 9,2679669 


TANGENT 
Sine Compiement 


TANGENT 


omplement, | 


— a——_—_— —— cc 


19,75 ;6812 60 


— _—_ 


19,75 1943059 
10,75:2061 58 
[0,7514703 57 
[",73©7357 $6 
I ©0,7500022F5 


— . — 


10,7492699 54 
[0,7435388 53 
10,7475088 52 


[0,7463522 50 


10,7450257 49 
1 0,744900; 48 


10,7427399 45 


1 0,7420099 44 
10,741 2901 43 
[037405715 42 


10,7391 37540 


10,7;84221/39 
O97 7797938 
10,7*69947,37 
10,7362827.36 
10,7 355717 25 


10,7 148618/34 
10,7341530,3 

10,7334453,32 
10,7327 .87 31 
1,7 20321 30 


| — — 


| ©0,7472800 FI | 


l 037 ' 955 39/41 


Compl Aricth, "amp, Agth, 
wetic, of Sine } AvineComp, 


m— | ww 


47603 29* 0066485 


375961 39|,0060705 
7 $8899 :|,90669; 2 
37 581850þ0c67155 
17574736þ2007379 
47567626 52067604 
756052830067829 
375 534422906" 054 
37546368900682e0 
375 39305 »©96S506 
| 475322543009 8732 


—_— —=— = 
— 


- — - 


47525216 30960959 
[47518189 30209196 


190,7441760 47 | 751117? 30O6g41} 
10,74345:8 46 | 4750417C 
| 374971 75þ2259869 


006 96.3 I 


————— 


| ,7490197192700g8 


57483228[,0070323 
97476271 0070556 
574693 250070786 
| 3746 >391/,0971016 
| 47455468 90071247 
37448556 ,007147 
17441656 , 0071709 
97434767 3007941 


| Tangent 7g 


,74+*789g0 , 0072173 


| $742 1022 ,0072405 
57414168 90972638 
97497324 90072871 
974929491 [,007 3105 
27393670 ,0072 339 


wi 8 Ho TE CZE F 


| + & 


WEE IDU | 
Sine, \c »nplement. 


9,2606330/9,9926661 


> OO —— 


9926171 4119,99264327 
99361994119,9926192 
2319,262672919,9925957 
34199263} 3 507949925732 
35;9,264027 4 9,99254d6 


16 
'7 


9,26470;0 9999352 ho 
9,265 3775|9,992501} 
19,2660509[9499 244776 
2 919,26672 32|/9,9924539 
19,2673 945 949924301 


OO ——Ss -—_——— 


9,2680647] 9, 99 24402 3 
:19,26$73 3.8 %9923824 
319, 2694019 9,9923 585 
9,270 0589'9,9923 346 
4) 992707 448/9,9923106 


« 9,271 2997 949922366 
i! 9927206 35 99923626 

$19,2727263/9,9923385 
4919927 3 388019,99221 44 
50 92740487 99921902 
Y | 
52 942753669 9,9921.418| 
5319,2760245/9,9921175 
5419, 276681 1 9,9920932 
5 5/99277 3366[9,992.9689 


56 9,277 991119,9920445 
$7 992786445 $/9,9920201 
$8[94279297 (99919956 
59942799884 49,991 9711 
60/9,2805 g88,9,9919456 


Ez 


EY 


| 


Sine" \ a 


Tangent. 


— = - —— 


9,2679569 


99268671 


992693749 


94279077 


932707786 
992714758 


TANGENT 
- vinplement, 


— ——— 


[0,7306251 
2[10,7299 22d 
107292214 
[9,7205212 


| 


[0,732033Zl);©| 
— __—— 


4110,7313 286 


29 
28 
27 

26 
4 


EI AG OOOO—_— 


9,27217S0 
994272876} 
93273573" 
942742694 

942749644 


992756584 
942763514 
942770434 
93*77734* 
9,27842 42 


9,2791170 
942798c09 
9,2804878 


L0,7271238 
(0,7264207 
lC,7255300 
10,7250356 


(037243416 
1037236486 
(0,7229566 
t0,7222057 
[Oy7215750 


—  _— 
[0,7203869 
{0,7 201991 


9,2747083|9,9921 660 9,282 5423 10,71 74577, 9 

9,28}2251 1047167749 B 
9,287907010,71609}0' 7 
9928453378 10,7154122 6 
932852677 10,7147323] 3 
9,2859466/r0, 
9,2866245 


9,:187301410,71 26986 
9,2879773 10,71 20227 
9,28865 23 LO,7LI: 3477 


TAN'GANT Fan: 


10,7140534] 4 
IO,7133755S! 


arv3ent ent [76 


(07278220 4 


[O,719512212 
281173 e[10,7133264 11 
992818585 10,718 poo 


20 


— —— 


»7 3193 55|/ 


Ig 
18 


17 
16 
'S) 


14 
I'3 


Ec mp1, arith, 


mcnc,ot vine, ofSineComp, ' 


"EN | nmr —— 


37 :03670,0073339 


37 Zo( 85 9þ007} $73 
»7 390059,0073808 


57 373 2711,007404J3 


17 3664930074278 
| 37 3 5 972.6],0c 74514 


Comp). Arichy 


— 


»/ 3 3297C 
57346225 
«7339491 
37332760 
47326055 


,0075461 


49074750 
90074987 
10075224 


,9<75699 
— 


0075937 


37312662 
27305991 
17296311 
31292652 


1728600, 
17279365 
11272737 
372061 20 
YASLAES 


em —— ee 


4 


3 


2 
I 
O 


1529107 
27 -4033C 
27239755 
27233189 
27226034 


$7 220089 


[0076175 
90764 Is 


59007634: 
gO' '7 8 ' 82. 
»- 07 8 341 


99076654 
40076594 
v»0077 
$0077 Tx 
0077615 
0077856 
,0c 780g 


———— 


1007 go6« 
5: 077311 


»00O7YF 5 


97213555, 
730703 


19720051 4 
| 2999! 


$©07979g 
,00d004.. 
.oo8Q: 8 


_ 


©34] 


— Lone 


2980334 


19 


Bb 4 


— 


| 


Sine 
mmm RIES 


9,2805988 


9,2812483 
9,381 8967 
992825441 
9,2831905 
9,28:8359 


1} SINE 


Complement 


9,991 9466 


9,991 9220 
999915974 
9,9 918727 
9,9918.450 
949918233 


99284480} 
1,28651237 
9,2857661 
9,2864076 
9,2870480 


9»2876575 
9,288 3260 
9,2889636 
9,23896001 
9492902357 


9,2908704 
992915040 
gb 

42927685 
92933993 


21(9,2940291 
23/9,2946580 
23/9,295 2859 
24 929591 29 
25/992965370 


6 02071641 


27.9»297788} 


28 9,2984116} 
29 992990339 


309,2996553 


| SINE | 


Complement 


99917986 
9.9917737 
9,991 7489 
999917240 
949916991 


9,9916741 
999916492 
99916241 
9»9915990 
999915739 


9,9915488 
999915236 
9,9914984 
9,9914731 
9,9934478 


9,991 4225 
9,991 3971 
999913714 
999913462 
9,991 3207 


9,9912952 
9,9912696 
939912440 
9,9912184 
9,9911927 


Sine 


Tangent 


9,2886523 


992893263 
942899993 
9,2906713 
942913424 
9,2920120 


9492926817 
9,293350O 
942940172 
942946836 
992953489 


[TANGENT 


Complement, | 


| E__——_————_—_—_—_—_—_—_ Oo 


10,7113477 60 


10,7106707 59 
10,7 I60007 58 
10,7093287 57 
[0,7086576 56 | 
10,707987455 


10,7073183 54 
I 047066500 53 
10,7059828|52 
10,705316451 
10,70465I1I 50 


9,2960134 
9,2966769 
9,2973395 
942980011 


992993216 
942999804 
9,300638} 
| 9 3012954 
| 9,3O019514 


943026066 
99303 2609 
' $9,3039143 


| 993045667 
| 9,205218$; 


9,3058689 
943065187 
993C71675 
9,3078155 
| 9,308 4626 


| 
TANGENT 
Complement 


9,298661g 


[10,697393439 


10,7039866 
10,703 3231 
10,7026605 
10.701998g 
[0,701 3382 
10,7006784 
« 0,70001 96143 
I0,6993617142 
I0,6987046 41 
10,6980486 40 


49 
48 
47 
46 
” 


44 


| 


— — 


— CT —_—_ _—_—— ——— 


10,6967391 38 
l0,696c857 37 
l0,6954333|36 
I0,6947817 3 5 


[0694131 1 34 
10,6934313733 
10,6928325 32 
10,6921845 31 


[716 1641 


Io,6915374 30 | 


_— 


Tangent '78 


Compl.Arith, Compl, ack 
meric. of dine, ofSine Comp, | 


4719401200805 34 


,0080780 
0081026 
10081273 
190081520 
10081767 


50082014 
97145763þ0082263 
37142339þ 0082511 
3713 59240032760 
71295 20|,0083 009 


\7123125P0083259 
371167300083 508, 
57110364 008 3759' 
7103999 »008401 g 
57097643 90054261 


57991296 ,0284512 
57084950 ,0024764 
97978633 po85016 
37072315 0085269 


471815233 
97187517 
27174559 
»71680g5 


| ME—— 


27155197 


| 3766007 ,005 5522 


— 


| 7059706 40085775 


37053420 z 0086029 
7047 141 » 0086283 
9704987 1 »00865 38 
97024610 0086793 


,70283 79 50087048 
47022117] ,008730 
,701 58841008756 
Jo0g06| o8781 
37003447F,0088073 


11 


—  -- 


| 


' 


49 
[50 


Pp» me PRIMO p WO I OMe Oow aAmaDQO ig 


—_ 


h.... Ad. 


Þ—_ A. . 2. _ 6 "I cd 


| 


Sine 


I eopoaraaacd 


9,3021317 


9430382590 


3100798, 


2892 


g9y311 | 
8926, 


9y Il 


9, 124951, 
9,31 30968, 
9431 36976 
9+ 3142975, 
9,3148965 
933 154947| 
9,3160g21; 
9,3166885, 
9,3172841 
9,31787$9 
SINE 


Cemplement | 


ſ 
| Complement, 


SINE 


zo 9,295655 3.99991 1927 


31 993002758 9,9911670 
[32194390895 3|9,9911412 
133 9, 3015140 9,9901154 


[34 
(35/993 927485 9991063 7 


16 98033644 9,991 0378 
27 943039794 299101ng 
18 943945934 929909859 
29 993952066 9,9909598 


' 


40 943958189 95990933 
41 9320643039) 9909077 


913 070407 89 
_ 943276503|9399055 $3 


9,99108g6 


9,9908815 


949908291 


45 943088668 99908029 


45 9930947 37 99997766 


7 9» 
148 933 106849 999907239 


9,9907502 


9,9996974 
9,9906710 


9,9906445 
9,99061 80 
99995914 
999905648 
939905 382 


9,990FIng 
9) 9904848 
9,9904580 


(9999943 I2 


999994044 


Sine 


| Tangent 


943084626 


9,3091088 
9,3097541 
643103985 
9$,3110421 
993116848 


9,3 I 23266 
9,3129675 
943136076 
9, 3143468 
9,3148851 


9,3155226 
9,2161592 
,9,3167950 
933174299 
9,3180640 


99318697232 
9,3193295 
933199611 
9,3205918 
9432312216 


943218506 
93 22.4788 
94 3231061 
9, 3337327 
9,3243534 


9, 3249832 
9,3 256073 


mpene 


lo,691537430 


[0,6 90391 2 
10,6982459 
10,689601 5/27 | 
I0,6889579(26 | 


” 


19,68767 34/24 
I0,6870325 23 
10,6863924'32 
lo,6857532/21 
Ioz685114920 


 —C 


19,6844774 19 


10,683$40818 
10,68320:017 
[0,6825701,16 
lo,681936015 


L0,6813028 14 
l0,6806705 13 
to,680038912 
10,6794082 I1 
t0,678778410 
lo,670 1494 9 
l0,6775212 8 
10,6765939 7 
1 0,6762673 6 
log6756416, 5 


L0,6750168, 4 
10,6743927| 3 


943262305 
9,3268529 


TANGENT 
Complement, 


10,6731471 
93 374745110,6725255| ©| 
P_ | 


r0,6737695] 2 
I 


' Tangent. 7 @ 


—_ 


merc,of Sine 


18 , 6991047 


10,688 JI 5225 5 6972515 


26923497 


»0905 263 


»6851035 


Cmop.A rich-! 


11903447 
109972423 


,0088073 


0088330 
,oo88588 
,oo83846 
00891 04 
0089363 


o08962 2 
,oo8 9881| 
(qCOgOL{T 
0090403 
y0090662 
20090923 
oOg1.185 
9091447 
0091709) 
z0091971 


»6984860 
26978683 


10929595 


16917410 
»6911332 
comme =) 


0092234 
1589902,0092498| 
108931 511,0092761 

19887108 009302 
688107 


687504 39093555 
1686903 0093 82S 
16863024 


16845053 
»6839079 40095 I52 
»6827159|,0095688 
2632121 1,0095956 


| 


— 


STNE 

[Complemene. 

43178789 9,9904044 | 9, 3 
bal | 


T2 Fine 


| Tangent 


| TANGENT 
Complement, 


274745|10,6725255 


| op 
2 9,3190659|$,9907506 | 
3/9,3196581 9,9903 239 | IF; 
49,3 202495 9,9902987 | 9,3 
$943 208400 9,990 5699 | g,z 


9,3 


6943214297 9,9992.426 | g,z 
79,3220186'g,gyc2 1 55 ! 9.7 
8 9,3 226086 Jy9901 883 9,3 
| $9932 3193Gggye16t 2 | g, 3 
(1019,3237802:9,9901 3391 g,7x 


T'9,1184728 9,9903775 | 9,328095 3|10,671 9047 


305704, 10,6694196 5; , 6791 __ 


:877r53/t0,6712847 
293 145,10,67066s5 5 
2995 18 1036700471 


56 0797595 


$1 1872/10,66%81 38(x4 969785703 
dr 8031/1 06681969 $3. 9677981 4 
3241$3[10,067584 7]5> 4677393 4 
170337 Tog886 9693 (5x 6758062 
43646 :\1c,6663537 50 36762198 


[17,993243657 9,9901067| g,z 
'I2:9:3249595\4,9900 794 g.3 
1393235444 9,9900521'| 9,3 
19,3261 174 9,9990247 | g,z 
15,99326699719,9899973 | 9,3 


' 


342591 10:6657409/79 56756341 
1487t1/r6,68 1289/48 ' 467 50495 
254823 16,5045179 36744656 
3$60927jr0,66}9073 46 3673882 


? 
116 9,3272$r 119,9V99698| 'g;3 
[17:9,327861 7 9,989442; [| %3 
[19g,3284416\939899 148) 3 
[9 9,7290206(\9,989887; 
20 99; 295988 9.9898 597 


9,33973 33/19,6608667 41 | 25709794 
9433 97391/19,660260, 40 4670401 2 


367024/10,6632976 45 | 2673 3003 
1944 13 Do 
$791 g4[to,68ofos 43 | 36711383 
385267 10,661 4974.3 42 j397 15534 


— —_— 


119,301 9,989 3320 
2219,33.07527/9;989804q3 
231943313384 9193977664 
[2419,3319075/99897-j89 
251997 334777199989721 1 


2619,3330517 
274953 3 36277 
2819,3 341955199896 374 
1919,3347665|9,9896095 
3019, 35336819,989581 5 


ſ 
999896 93 2 
g>g89665 4 


9,1497441|10,6596559 39 | 16698239 
93429484 /10,6590516 38 
9341551yſto,6584481 37 
9,3421546([Toz6578454 36 
9,7427566/10,657 1424 35 


9974335791! 
$3439583|k0,6560417.33 
941445 580,ro,655 4420 32 
93351570 
| 993457552 


\ FANGENT 
| Complement. 


——— — 


1\6692473 
6686715 
z66 $096 F 
[» 0675223 


| 6669489 
[6663763 
26658045 
166 52325 


— —_— 


roz8566422 34 


| þ 
T0,6626887 44 > 674718 


20102789 


,6096763 


$00970%NJ 


406 97% 5 
KcCOg8T17! 
j0098 388} 
1009 5661] 


90o9393 3 
h0099306 
90099479 
0099753) 
40100027) 
z$0100J02! 
3010085 2 
»0LOTI27, 
z010140}! 


30101680] 
zPION957, 
z$G103234 
z010O2511 


—_ 


01 03068 
90133346 
,0103622 
z0TO 3905 


T0,6548438 31 


[104654244 30 | 66466732 


| 


,0104185 


7 OC 


12) Sine. 


— | —_—_— DO | 


3093353360 


JI 1/993359962 
3s _ ) 364749 


74 953376099 
[Ly Dohbb os 


36 943357418]; 
\7 9,3393 065 
2 9,3398706 
39 9,3404338 
40 943409963 


\119934155%0! 
(42 9» 24211909 
4 "| 9,3426792 
44 9934323 86 
45 9,*437913 


_ > CO —  —— 


EIT” 


Complement. 


ee ———— 


(9.989581 


19395 535 
9,9895 254 
19,9995973 
99894692 
949894419 


08941 28 
9,9893845 
949893562 
919393279 
29892995 


9,939 2711 

9989242 7 
919892142 
9,9391856 
949391571 


ee em. 


[45 993443552 2.949891 285 
47 993449124 94990998 
[43,993 454538,9,95go7r1 


by 9343469245, 


50 933465794, 2,95g01 37 


9z9390424 


— —. 


Fr 9,2471336 POTTER 


52 9,1476870 9,9889560 | 
53/93 1492397 949889271 { 9,3593126\10,6406874 
54 9,*487917\9,9888982 | 935989 35 10,6401 065; 
'55 9,349 342919,9388693 | 9$,3604736 


OO —————— _——— 


56 943498934 
'57. 943504432 
58'9,3509922 
9 9,3515405 
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954449468 
914354352 


9,4459232 
94464107 
944689758 
944471843 
94478704 


FANG ART 


UE prom anynans 


lo,5570117 


— 
lo,5565214 
t0,5560315 
[0,5 J55421 
"Oz555OF 32 
19,5545648 


(0,5540768 
[0,55 35593 
l0,5531022 
lO,5526157 
10,5521 296 


On OE TIE <—— 


Compl A 
Le 


ater 


357 31012,o1603g5 
5726459þ0161245 
5573Igtt,or6t5g6 
15717369 
935712831 
15703299 


,5703 7720163004] 
25699250 
«5694733 
45 690221 


9,4314286 9,9835582 
41 


42 
43 
| 44 
| 45 


46 
| 4] 
/ 48, 
49 


FO 
Fl 


52 
J3 


9,431 8788 9,983 5227 


9,432 3385 9,98 34872 
9,4337777 9,983 4517 


944332264 
943 36746 


944341323 
94345694 
9,435016 r 
94754623 
9,43 59080 


944363532 


9$,933}4161 
9,983 3805 


9993833449 
9,9833292 
9,93832735 
99983 2377 
929832019 


9,983 1661 


34 


Yn HK - - - 2 2. 


OC EO 


7 


fg ——_— m_ 
A A A 
.—_— 


58, 
5994390973 


943901 42 
94394560 


6019,4493 381 


SIND 
Complement 


9:43 67980/9,9831302 
9,43 72422 19,9830942 
9,43 76859 9,9830583 
$5199431 8$1292[9,9330223 


$69,438571919,9829862 


9,93829501 
99829140 
9,9828778 
929823416 


Sine + 


95 4493 260 


| roman 
Complenient 


10551643919 
t0.5511587 18 
t0,5506740 17 
to,yg50189816 
[0,5497960,1 #. 


981561 I 356812 
2 

9,4498102 
9,4502940 


9,4507774 
9,4512602 


156677 
25 6632 


[ 0,5492226 14 
10,549$73 9833 
9,4517427[t02548257372 
9,45 222461t0,5477754 "1 
94527001 10,5472939 10 


94453 1873 10,54631 2% 289 
9,45 36678 10,54633228 
94041479 10,54585217 
94546276 10,5453724® 
9,455106g pm cp | Ll 


94555857 1935444149 4 
94560641 10,5439 59\? 
94565420 10,54 34589? 
ei 94/110,5429806|" 
9457 095425036 


2555681 
ang 174) 


z56498 
956453 


556320 
250275 
2950231 
25648708 


136143 
»560g8 
9560544 


1568571 
— 


»5676715|, 
25672 223] 39165483] 


+5 640920 


—  — 


256 36465, 


604007 


RY 


of SineComp, | 


z0161 948 
290162299, 
301626 52/ 
———_— 


90163357 
0163710 
20164064! 
$2 ,0164418| 

— 


91 64773 
"0165128 


I2/ 


360165839 
y21661g5] 


— 


5 


ooprals 166551| 
p5554306þ 


0166908/ 
[0167265 


0167623 
0167981 


39 
77 


DR AA IE 
90168339 
10168698 
»0169058 
169417]. 
9©169777| 


— — ——— 
20170138 
»0179499 
291798 60 
fit 
171 


20 
Jo 
41 
08 
81 
f) 
ol 


CC A+ 
994493381 
conn 


944497784 
9944! 2 1 $2 
9,4416576 
9,4420995 
9442 5349 


994429728 


4 494% hr 


18 


— 


*J21 


9,4468 927 


10/9,4473259 9,9822569 

$ 7194477556 

| 99448 t 909|9,9821831 
1919,4486227|9,9821462 

20'9,44$0540 


9,98 08 23416 


9,9828054 
9,98 27691 
9,98 27325 
99826964 
99952 600 


949826236 


3,4434103(9 9825871 
32,4438 472 
9,4442 537 
9,4447197 


914451553 
| 219,445 5994 
I 319,4460250 9,982 3674 


9,90 S 5 506 
gy9D25140 
949824774 


9,9324495 
9,93 2404! 


9,9823 306 
939322938 


9499822201 


9,98 21093 


I end 


9,4494849[9498207 21 


2319,4499153 


23 994503452 
24 91450774719»9819608 
[59 451203719,931 9236 
| —_ Ry - — 
26. 19,4516322 9,9818863 
27 944520603 
[289,45 2437919 
29/9,45 29151 
309,45 33415 
3 SINE | 
Complement 


9,9820351 
9,9819979 


p98 8490 
9818117 


5.981 7744 


Sine 


TD 
944579730 


9,9817370 
—_—_—oO 


994554491 
9,4389248 
9945 94901 
9,45 $8749 


944093492 
9,4605 232 
944612967 
9,4517097 
9940224323 


9,4627145 
9,463186 

9,40 36570 
94641235 
9,4645990 


- 2 --—— 


9 4664765 
9,4669448 


944574127 
9,467 880 2 
9,4683473 
9,4688139 
9,4692901 


9,4697459 
944702112 
944706762 
9,471140 
9,47 1604 


TANGEN 
Complement 


10,5435036 bo 


10,5420370 59 
10,5415350958 


10,5419752 57 
10,5405999 56 
IO0,5 401251 F5 


10,5396508 54 
log5 39176853 
[05 387033 52 
10,5 302303 Fl 
19,5377577 $0 


— —— DO ——_— 


[0,5372855 49 
[0,5365137 48 
10,5393424 47 
10,53557L5 46 
COg35340T 0 45 


211 0,5349310 44 


10,53446 14 43 
L045 339922 42 
095335335 41 
10,5 33055240 


(035325873 39 
[0,5321198 3$ 
10,5316527 37 
lo,5$311861 36 
035 307199 3 35 


10,5302 541 34 
10,5 297888 33 
10,529,238 32 


Tangenc 


10,5238593 31 
L0,5283952 30 


73 


hn. — 


Comp] Arith, © ompl, art arkth, 
menc., of vine, of>incComp. 


»5 596619 0171584 
——— . —_— 


35592216,0171946 


| 35 587818, ,01723c9 


35583424 0162672 
»5579035,0173036 
45574651 39173400 


5$702720173764 
15$65597þ0174129 
95 561528) 9174494 
45557163 0174860 
3595200 3 OLI 75226 


mmunn_——_—_ — 


45 5$48447þ0175 592 
$55442901,01753959 
3513975001 763 26 
» $53 $409 2017 $694 
2553 1073 30177003 
95 52674501 77431 
35 $22414 0177799 
5518091 0178169 
$$51377390178538 
95 509460 10178908 


$5 505151 ,0179279 
45500847 ,0179649 
$5496 54$, 9130c21! 
45492252,0180391 


55487966 , 0180764, 


\$48 3678 0181 Il 37 
15479397 0181510, 
35475121 > 0181883| 
4547084 or$2256| 
32) 95466583 203826 36 ht 


Fo” WW 09 Ws wv War 


Aman}. cg cc 


IS 


16) Fine. 


— 


[10/9,4533418 


[ 


cal 5176816,9 


SINE 
(—_— 


9, 9,9817370 
9,9816995 


329,454! 239 9,98 16620 


t3 944546192 


[34; 19445 504-41 


3 9,4354656 


9,9816245 
(949 15870 
9,9515494 


AC 9,9815117 


:71944563 I61, 


949314749 


33/99 567392 949314363 


iy 9,4571618 
40 '9,4575840 


41 


94580058 
42194584271 
43 9,4588480 
449,459 2684 


46 9,4601079 
4719,4605270 
43[9,4509456 
499,461 :635 
$1 
F2 
{53 


9,4621g8 
9,4626158 
9,4630323 


$6 9,4642790 
$7]94646 938 


58 994651081 
$99,455 5319 
$0/9,4559353 
SIND 
Complement 


© 


9,9813986 
9,981 3608 


019813229 
999312850 
9,9812471 
9,981 2091 


45]9,4596884 949811711 
o81333% 1331 


9,9810950 
9,931056g 
9,9810187 


50[9,461781 6/9,9809805 | 


Tangent, 


9,4716048 r0,5283052 
94720685 10,$279315 


994725318 
944729947 
94473457? 
914739192 


9,4743S08 
994748421 
934753029 
91475763? 
914762233 


944766829 
944771421 
944776009 
9,4705 92 
9,4735172 

I, Er Es: 4 
94473974) 
944794319 
9,47 98887 
994503451 


9948 08011 


TANGTNT, 
Compreuncts 


10,5274683 
(0,59270053 
10,5265428 


10,5256192 
TO,5251579 
10,5 246971 
l0,5 242367 


10,5237767120 

HI |] mm —_— — 
9 
10,5228579/18 


t[o0,95233171 


(0,5223991!1 


— 


O,5210251 


929809423 9,431256610,5187434.5 


9,9809040 


[9,98086 57 
5419,4634483; 29208473 
ELIE 07889 


9,9807505 
9,9807120 
8119,980673 5 
9,9806349 
9980 5963 


" Sine 


| 


9,4817118 
944321666 
9,4826210 


934530750 


9,48 25386 
9,48 39818 
944344346 
9,4848870 
94853390 
TANGENI 
Complement | 


Io,5Fn $38828 
lo,51783347 
10,51737906 
lo,5I169250,5 


105164714 
lo,5160182{3 
10,5155654j2 
1@,FIF1130/1 
r0,5146610 


Tangent (73 


Che Þ 


19,526080$| 


17 |[,5411520 0187529 
r0,5219408 16 
1052148290 5 


14 
(0,5205681/r 3 


tOzF201113|12 
f0,5196549/11 
IO,FIQ1 989 IO 


—" Compl Ari CompT. A 
| meric,of vine. of vineComp, 
— 


z74665 $2),01 826} 
Ee e— — 
154623 19,0183005] 
45458061,0183 gbo 


45453808 18413 


o18413 
1544 521440184506 


95441 074,01 84883 
15436839,018526 
$5432608[018 563 
5428383018601 4 
154241 600186392 


Ol 86771 
Ol 87150 


» 3419942), 
954157291, 


15407316 "0187909 
,5403116Þ018828g 


15 39892 110188669 
539473 <þor8gos 
953905 44|,0189431 
45386362] o18g813 
$5382184|,0190rg5 


Jo 190 577 


595370011 
»5 373842|,01 gOget 

»536967;|,0191343 
15305517ho191727 
»5361361|,0192111 


»535721< |,0192495 
»5353062[,019288 
95 34891 9,0193 265} 
95 344781|,0193651 


5340071079402 


i 
4 


994659352 
—_— — 


934661453 
9,4667609 
9,4671720 
9,467 5848 


9,4684 069 
244688173) 
9,469 227 

9,4696369 
9,4700461 
— —  ——— 


914794548 
9,479863p 


9980596; 


999805577 
9,98035190 
9,98 04803 
999804415 


9y9804027 
| 


9,980 3639 
9 9803250 
9,9802869 
999802471 
999802081 


99801690 
939801 299 


"319,471 2710 
14944716785 
l 519447 208 56 


_—u____ 
1 619,47 24922 


9,9d00908 
939800516 
999800 124 


93219,9799732 | 
I 7:9472898519,997993 39 | 954925046 


1810,473304] 
1919,4737097 
20/9,4741146 


2119, 4745192 


23 994753271 


| — 


949797 764 | 94947329 
(23) 99474923419,9797369 94951865 
999796973 9,4956 298 
34 947573 04199796578 | 944960727 
25 4 4761334[9,9796182 


99795785 


Tang ens 
944853390 


10,5 14661060 


nm—_ -—_  — 


9,485 79070, 514209359 


9,486 2419 


to,5137531 58 


9,4366925! 1o,5133072'57 


934871433 
9,4875933 


994880430 
944534924 
99438 9413 
9543938 98 
944398 3 80 


to,5128567 56 
re,512406755 
rogS119570 54 
rogf1I5076 53 
IO,SITO587 52 
l0,5106 102 Fl 
IO,FI CI620 Fo 


| 9,4902858 
"944907332 
9,491 1802 
994916269 
9,49207 1 


94492190 


9,9798946 954934997 
9,9798552 | 9 4935545 
949798158 | 94942989 


10,5097 14249 
10,5c9260848 
10,5084198 47 
10,5083731 46 


1 0,507926945 


10,50748t 44 
t0,5070354'/43 
I0,506590Þ 42 
[103306145547 

0,505791 240 
10,5052571-79 
ro,ygoq8t3538 


10,5043702 37 
l0,5039273:36 


OO — 


9,4965152 toyy034848,; 5 


| 5226645, 


——_ — — ew 


35 340647,0194037 


25 2365171,0794423, 
35 332391},0T94810 
15328270\,0195197 
153241 52þ,0195585 
2532004007 95973 


35315931þ, 0196361 
45311827, 0196759 
23 307727), 0197140 
»5 393631,0197529 
15 299539,0197919 
— | 


——— 
(519545201 98310 
35291 69,01 98701 
15287290 0199092 
»$283215 0199484 
»5279144,01 99876 


35275078 ,0 200268 
95271015 ,0200661! 
9526695 7 50201054 
95262903 ,02c1448 
45358844 30201842 


,5254308 10202236, 
352 50766 20202631 
25 246719, 0203027 
35242696 , 0103422 
35 23 8666', 0204$18 
3$254641.; 020431 5 
»5250620, 026461 2 
020500 

352225 tþon5407 


=) 95213 5821,02075805 


AM SS ado a. ca 7ic.cﬀfcocqcn=ﬀu=rc 


— 
y— 


17 Sine, 


_— 


30 9,4781418 


21 
32 
|» '3 


3F 


944785423 
%4759423 
91479 $420 
341994797412 
'9,4801401 


a r_ 


Q 1 


37 
309,45 13342 


39,9,4817315 


40 


q1 
42 
43 
44 


SING 
omplement. 


919794" 95 95 


99793796 
949793 398 
949792998 
9,9792399 
9,97921938 


OOO ns —_ 


944825248 
944529203 
9,4833165 9,9788983 ; 
94837117 99788579 
4494841066 949788175 


J4 


9,1805385,9,99791798 
9,4809366 9,9791 397 


29799906 | 


9,4321283/9,99790 192 


949789789 
939789388 


= OI OT ——_— 


9,484 $010/99787770 
119,4848951/9,9787365 
19,4852 $880.986960 
4919448 56820 
9,4360749 


954564674 


9397865 54 
9997861 48 


99978 5741 


[9,4068595 
9487251 2)9,9784927 
9:43 76426 999784519 


94978 5334 


55/94880335/9,978411 1 


RT = L. 


56 94384240 94978 3792 


$7 94488814 


949783293 


58 9,4892040/9,9782883 


59 94895934 
0 945998 24 


WILT 


(Complement | 


949732474 
99975 2063, 


Tangent. 


_ mm—_y ——_—_—_——_—_— 


94997233 


914991626 
94:4996026 


9,5024S1 4 
913 00920, 


9,5013588 
945017969 
9, 5032347 
9,5026721 
9,503IOg2 


— 


945935459 
9,5903932 2 
945044152 
9,504v538 
9,5052891 


9,305 7242 


f. jcamplenes. _ 


meric,of Sine, \of SiveComp, Cf 
Peer = 5 pa 
a 


»5218582},0205805 


9,5 00042 21: 


A 


05012777 


10,5008 374/2 
(0,5003974 
0,49995 79 
' 0.4995 186 
Ll 9,4 29979712 


$110,4936413 3 
Log448 2031 
10,4977053 


l0,4973279]2 
10,496 5908, 


103496454119 
10,4960178 18 
10,495 5818 17 
10,4951462 16 
04947"0915 


—_ - — — — 


[0,4942700,14 


9950615386 
9,506592t 
9, 5070267; 
995074602 


(0,493341413 
(0:-493407212 
l09492973311 
10,492539>,10 


95109539 
9,5 104849 
9,5109156 
9,5113460 
945117760 
—— 


Sine 


\ | TANGENT 


—_—_ 


| 9+5978933 10,4923 067 
9,508 2 261 
9,593754610,4912 414 7 7 
9,5091907 lo,490d0g3; 6 
945996224 10,490: 776, 5 


I10,4916739 8 


104899461] 4 
LO4895151) 3 
10,4890844| 2 
10,4886540| 1 
10,4882240|- 0 

TY 


—— 


Tangent | 


C<c3 


| C-:mpl. 


| ee | 
| 9 (55135326 


$5115760 


53145770206 204 20 


13210577, 
15 2065d 

35202588 
15198599 


z0207002 


—— 


,0207462 
10207802 


95 194615 


45190634 49208603 
y40209004 


.518665d 
45182685 
45178717 
— — — 


23174752 
1517079: 
35166835 
51516288. 
45158934 
151 54996 
25IfFIO4g 
9514711: 
5951431dc 
45139251 


# »51531405 
5512748: 
23123574 
45119665 


C—E— 


$51 11858] 


| — —— 


z92C8201 


z02C9406 
0209808 


0210211 
0216614} 
W211T01T7 
'O2T1421 
O2II825 


c— I 
102122} 
10212635 
10213940 
10213446} 
0213852; 


en es mom onnny 


10231:4259 
10214666, 
z031 50736 
19215481, 
10215889, 
—— 


10216298] 
90216707; , 


151 97960 


'Þ) 104066 


0217526 
15100176 19217927) 


39217117 


1 Fine 
© 


9,439982419,9782 063 


—_— 


© ww a luawrsrnlo] 


944903719 
944907592 
9,491 147! 
9,4915345 
944919216 


94492308} 

5,4926945| 
9,493 0806 
9,493 4661 
9,4935513 


141954942361 
1 2/944946 205 
1 394950047 
14 9,495 2884 
I 5 9,4957716 


16 9,4961545 
171914965 370 
1819496919: 
- A 


LO 


'T. SINE 
Complemcnr 


9,9781653 
9,9781 241i 
9,9 780830 
399780418 
949780c06 


949779593 
9.9779150 
999778767 
19778353 
1977793 


19777523 
949777108 
9,9776693 
949776277 
2997755860 


9,977 5444 
299775026 
9,97 74609 
9,9774191 


201944976824 


aa P4900; 5 
22199495 4 44 

23 994938245 
24 914992045 
425 9 499534c 


26 949996 13 

27 94500342 1 

28 / 95007206 
9,501098 


19977377? 


2,9773154 


1,977 W934 
199772515 
19772093 
1,9771674 


92977 1253 

9,97708} 2 
999770410 
9,9769988 


39 93591476 
= 71 


Complemenc 


949769566. 
_——O—— — 


Sine” 


9,51 17760 
———_— 


| 945147766 


945173235? 


995 122057 
955126351 
9,513064) 
9,53$4927 
9,5139210 


i | 


10,4882 240 60 


10,4377943 59 | 5096290 
10,489 3649 38] ,5092408 
10,4869 59 57 | 25088529 


945143490 


0,5152039 
9,5156309 
995 160575 


9,5 164838 
9,5 169097 


935177066 
9,5i81855 
9,5186101 
395 190344 
9,5194583 
9 5I9881g 
9,52030F? 


945207282 
99521150d 


10,48650793 56" 
10,4860750 55 


lo,4385651054 
10,4852234 53 


10,4847961 53 


10,48.436g1 Fl 
10,48 9425 50 


10,4835162 49 
10,4830903 48 |, 


[0,4826647 47 
10.4322394 46 
[10,4818145 45 


10,481 2899 44 
I 0,480965 643 
lo,4805417 42 


10,4801 181 41 
10,4796948 40 


nogq79371839 


(0,4788q92,38 


9,592157.0 


9,5 219950 
9,5 224166 


0,4784270 37 
0,4780050, 36 


104477583435 


95522837 rop4771 622 34 
95332589]r0,4767qi1133 
95 236795|r0,4763205[32 
9,5240999[r0,475900131 


I Qed peak 


j033001 
d 4985236023043 


Arith, 
og Acbh. 


" — — —_ 


Tg 


»5084655 
95980784 


1900318347 


== 
10 217937 


(02137 9] 
0219770 
0219582 
1021 9994 


z3J076916 
$5073054 
930691 94 


,506532 940221647 


95061487 


» 0220407) 
50220820 
10221237 


0222062 


15057639 


10222477) 


5053795 
55049954 


» 5046117022373} 
29043354 1241001 


— —— 


95038455 


9022289? 
$40223JC7 


— 


92224556 


5950 34670 49224974 
4503@808 50225 391 
45026990 0225809 


35023172 


— —— 


org 365 ,0226646 


Sor 353, 


| 25ONE7 55 40227485 


15007955 


| y$5004160, 022$326 
| 5000367 


24996 579 
2499279 
149990: ; 
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10310738 


LT—— a 


190311224 
40311730 
40312227 


,435 9346 


14562454] 


9031272 


30313221 
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— 


30/9,56407 #4 9,9686779 


31/9 5643960'\g,9686281 
32/9,5647163c,9685783 
B3 95650363 999685284 
124 945653561. g. 9684785 
351 9:5656756'9,9684386 


136 9,56 59948] 99683786 
37 945663137; 09683285 
78 9,56663 24 99682784 
39 945669508 9,9682283 
40 9, 5672639 99651781 


41 935 675868'g, 061 9681279 
42 955679044 9,96807 77 
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915953975 


ei—ng 


995961280 
Cy596 5079 
9,5968776' 


9,5 972470 


9,5976162 


j@or pk Arp | 
of UnCLEng 
OJ13221 


—c a 


yo31 3719 


Complement, — a 


L0,4046025.30, ,q43 59246), 


— — 


10,40423 21/29! 34356049 
1'0,4038620, 28 | 4352837|,0314217 
1034934921 127 4963 7,0214746 
10,40 31224 26 | ,434643 940 315215 
10,402753035 5.4343 2442315714 


10,4023838 24 |,4340052|,0316214 


9,5979852 
9,5983540 
955987225 
9,5990g08 


98994588 
945998267 


r0,40201 48 23 | ,3436363],031671 5 
1014016460 32 | ,433367610 717216 
10,4012775 21 |,4330492Þ0317717 
Ic,4co0gogz 20 | ,4327311þ03182Þg 


—_ 


ER — — __—_—_—_ --_——— 


— _— 


10,4005411 19343241 320318721 
10,4001733)V 4432095 6h0319223 


4* 9» 652217|9,968027 4 9,6001943/10,39g805717 04317783 99319726] 
44 93695387 99679771 | 9,6065617/10, 399438316 [,q314613|-0320229 
45 945638555 949679367 | 9,600g289g|ro, 3990711 15 | 431 1445 92320733] 
46 995691721(9,9678963 g6cr2958/10,* *93704214 308279),0321237 
47 9495694883/9, 9678258 9,6016625/10,3983375 13 [44305 117|,0321743 
43 945698043|9, 9677753 9945020290 10,3979710/12, ,43019573033 2247 
49 945701200 9, 9677247 ['9,6023953/t0,399604711 | | 4298800 »0322753 
My 995 704355,9,9676741 | 9 996027613|10,3992387 10 O05 loro1o 
| [51 5 17e71o0l 9676235 |[9,6031271|re,39587 29 9, 24292494 9932376 
| (53 94571065619,9675728 ber nb49h5 10,3y465073| 8 4a 034810 324292 
53194571 3802199675221 |9,603%582|10,3961419 7 | ,4e 861980324799 
6419+ $716946(959674713 3 | 960422331032 957766 6[44253054b oy 
$5|9» $730%8719-9674205 9,6045882|10,3954118| 5 þ 4279913þ93 25795 
| 56 19,5723226/9,967 $697 9,60495 29/10, 7 950471] 4 42767745031636; 
$7 95720 3631919673 188 f 9,60 53 174 10,3 946826|' 31 ,4273638|,03 2681 
l $819,5729495[999672679 {9 9g60568317jr0,3943183 3 | 427070) 032794 
\ 59 9,$732626\99672169 9,6060457 10, 3939543 l | 4267374012743 
: 1573575419 99671659 þ 9:6064096|r0,3935904| © [1264246 033834 
Gn Sine TANGENT \Tangent . (68 
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26 915816177 
27 915819236/9,95 57721 
28/9»532229219,965 7199 
2gf9>5325345[995 $6677 
zo[915328397 29656153 
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— 


— _ 
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9 $73 $754 99571059 


119,57 39880 9,96 71148 


2/9,5742003 
3/945745123 


$19357$1359 


—_ 


19,5670637 
'9,9570125 


4/9, $743 249 9,9569614 


[993669101 OI 


695 75446% 
7,95575757$ 
$ 9,5760685 
9:9,3$763790 
un gneEA po 


11/95769991 
x2,995773085 
131945776183 

24\95779275 
15/945783304 


1693785410 0 
la 95788535 
935791616 


bs 925794695, 


995797773 


| ax 25800845 


22 9,5803917 
23 [95506 986 
| 9,581 005 2 
[a5 2591317 16 


—_ 


9,9663 583 
9,9668075 
9,9667562 
999567048 
9,9666533 


(9,9666018 
19,9665503 
9 9664987 


"Fwy 4. 
bm a 


9,6064096' 


_— — __—— 


9,9067732, 
10,4923634;58 


9,59071 366 
9,6074997 
9,6078627 
96083254 


9,6085880 
9,608950z 
6,6093124 
9,6096742 
946100359) 


9,610397z] © 
9,6107536 
9,611I11g6 


9906447) 
9,96 299639 3954 


99663437 17 
9,966 29 20 
9,9662402 
9,9661834 


— 


949660846 
9,9660326 
9,965 9806 
99659285 
99653764 


— {£ 


"6 INB 
plement 


| 


9,9658243 


Sine 


9,6114804 
9,611840g 


9,6122013 
06125615 
916 129214 
9,61323812 
9,6136407 
9,61 40000 

996143591 
9,6147186 
9,6150766 
9,6154351 


9,6157934 
9,516 I Fl4 
9,616509; 
9$,616866; 


NGE 
Complemcac, 


I 0,3935904 60 


——  —— 


10,3 932268'59 


I 0,33935003 [57 
10,392137356 
1033917746, Þ 


10,3914120 54 
1c,391049753 
10,3 906876 52 
10,3903258 51 
10389964150 


3896027 49 
10,3892414/48 
[0,38 88804 47 
[cy3885196,46 
ro,;8315911[45 
10,3877987]44 
10,38743851[43 
10,3870786 42 
(0,3867188[41 
10,3863592[40 


10,3860000(39 
[0,3856409/38 
[0,3852820j37 
1033349234 36 
10,3845649,3 35 


r0g3 3842066 34 34 
03838480]3 | 


[0,3$3490732 
(0,38313 31/31 


(03827754 39 


9461 72 T7 
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Complement, 
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Tangent |g; 


| 24357997) 


| 4248644, 


ompl.A 
metic, o\Sine of9ineCamy, 
—_ 


14264246 ,o 328 346 


0328852, 
03 329363 
932 29875 
0330386, 
0330809. 


14245532h0331412 
342424221,0331925) 
242 (93 15,90332438 
33621<|10332952 
24233 108,033 $3407 


44 239000 $933 3982 
1422691203 34497 
44223817,0335013 
14220725 0335529 
och rent 


— {ﬀ q=— — 


$421455 501,03 36563 
14311465/,0337080, 
4208 384,03 37598 
44205305],0338116 
442022285,03 38635; 


»HIg991 55,0 339T54' 
1419608310339674 
mnro'y 0340194 
4189948|,0340715, 


142611 20], 


14254077), 
14251760], 


141 86384],0341 236| 
-f — y99-=p"anvs wane 


4183823 10341757] 
,180764þ 0342279 
14177708 0342801/ 
14174555 0343333| 


4171603 £©:43847 


#4 — A M 


—- — 


> Dd == x 


_ 
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= 153828397 
J1 9,5831445 
121945834491 


| 


34 943840576 
15(9»5843615 


137 9,5849685 
[>8 995852716 
20995855745 
10 9» 5859771 


Fine 
— —— 


33955837535 


—_ 
26 9,5846655| 


"STNE 
_Complemere, 


9656153 


9,9655630 
gz99655106 
999654582 
9,9654057 
9499653532 


199653006 
199965 2480 
H9651953 
999651426 
999650899 


41 995861795'g, 9650371 


42 945864816 


4" 99" 876835 
44 94587935 I 
45 945873865 


46 945876876 
47 9,5879885 
43 955d? 2892 
49 945385896 
50915888897 


9,5891897 
119894893 
[5319-5897 $88 
3, 5900886 
9,590386, 


9,5906856 
9,590gB4r 
9,5912832 7 
9,591 5803 


959649843 
(99649314 
999648785 
999648256 


949647726 
9,9647195 
9y9646665 
9,964613} 
939645602 


949645069 
9,9644537 
919644004 
999643 470 
999642937 


9,9642402 
99641868 
949641332 
949640797 


9,5918780 
SINE 


_ 261 


Tangent 


— 


9617224} 


9,61758r5 
9z6179385 
Gy6182g53 


9,6186519 


9,61g0083 


9,91 93645 
9,6197205 
9,6200762 
9,6204318$ 
| 9,6207872 


9,6211422 
9,62185 20 


996225609 


996229150 
9,6232690 
949523622 

9,623976} 
996 243296 


946246827 
96250356 


9,6257409 
9,6260933 


10,3827757 


JANGENI 
Complement, 


10,3824185 
10,382U615 
10,3817047 


10,3800917/25 


946264454 
946267973 
946271491 
9,6 275006 
96278519 


| TANGENT 


10,3788577.19 | 14138205 
910214974110,3785027 18 913518, 
10,3781480x7 _ 

996222c66|10,377793416 | 54129149].9 351215 


10,3774391 15 


10,3770850;14 
10,376731o0/13 
1093763773/12 
10,3760237!1 I 
10,3756704 


10 
10,3753173| 

10,3749644 
10,3746116 
1032742591 
10,3739068 


10,3735546 
10,3732027 
t0,372850g/ 
10, 372499 

10,37214$1| © 


|| —e tl ———— 


9 
8 
7 
6 
5 
4 
3 
2 
L 


30 ,q171603 
| 
29 44163555 
28 , 4165509 
27 44162465 
10,381 3481126 141 59424 
10,3806355'24 54153349 
l0,3802795 23 | 3150315 
1033799238|32 | 4147284 
10,3795682/21 | 24144355 
10537921 23/20 4141 229 


| 


mplement, Sine Complement, | Tangent, 167 | 
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Comp. A nth 
of Sim.Cowp., 


mevc,of Sine, 


_ —— 


_ — 


193 43347 


190344370 
$9344594} 
[29245410 
10345943 
50346468 


10346994 
19347520 
19348047 
0348574 
103 4910rſ 


,0349629| 
0350157 
39350686 


, 4156385 


,4126135 


— , - | 


4035174 


9035227 
0352885 
,411710ch0o353335 
141141041,0353867 
241 11103],035 4398 


» 4123124 
,4120115 


4084197,0359203| | 


= 220 9359739} 


| 


CY 


| 


NY 
A 995 915780 99640261 


——_— —  - — 


_ — 


| 2; 935951373 

12/945954322 
139,595 726819 9633253 
I 94596021. 


16 9,59660g3, 9963 1625 
17 9g5 969030 
18/9,5971.96 
19 995 9743971949629994; 


Sine. 


1/915924753 

29,5 924728) 
3 945927698 
| 4,945 939666 
$ 945933661 


— — 


6 9,5936594 
1,945939555$ 
89,5942513 
9 9,5945469 


10'9,594842 2]: 


— —_— 


pn flames ©, 


999639724 
9,9639187 
9963 338650 

z95381t12 
pet lh 


2290 37036 
99636496 
9,9635957 
94963 5417 
9963 34877 


2,9634336 
9,9633795 


91993 2711 


9,9630538 


Rex 


—_— 


996278519 


— —— 


949 235 549, 


9,6289048 


6,63a65,56 
9,631c05 3 
946313542 


9,6317037 
946320527 


9,9631082 
| 9531950 
19» od eee 
|, 9,6365722 


1936379563 
916383019 tn þþ aq 


TAN GEN 


946324015 
9,6337501 


946 348378 


9463587 
9,6362257 


— ——  —— 


9,6369185 
$35372646 


19724| 96582030 


10,3648 Jo 


angent, conpiencac 


—— - — 


I 153721480 60 


10,3717969 59 | 14075245 
58: 14975272 
I 04871995 2/37 | 4072302 
9,6292553, 10,1797447, $6 249093 34 
9,6296057 10,3793943 55? | 4066369 
9,6 2995 5$,1033729443(54; 
96303058 104369694353 


10, {714460 


10,369} 444 52 


10,3689948 $1 


10,3686455.50 
10,2682963' 49 


19,3679473 48+ 
10,367593 5 47 
10436734 
9,63 30985[10,3669915| 45 


615 | 96334468] 103665532/44. 
$56 337948]10,3162052143 | 
"916341426|10,365857 
94634456 3119,3655097]41 


10,3651022 40 


19, 3644679 
I10,3641219 
10,3637743 
19,3634a78 


36 
$5 


—_—Y _—_— 


I0,36308z 5:34, 
10,36247854 33 


'9,6376 TO 


19,3623894 32 
10,3620437 31 
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| 


| 


46'] ,4039788 


23 4 
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$8; 
37 
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| 408122c|,o259739 
— 


30360276 
360813 
90361350 
0301888, 
50362426 
| 4063406! 0362964 
$ | 242694455,936 35c4 
34957457036 4043) 
142349 31,0364 583 
AIS0578 03651477 


,4948627),0 0365664 
44045678 02 662c5, 
14042732,0366747, 
10367289 
20367832 
————— 


4036846 


14019246 271096 
4016321 50371642 
F013398 


q 
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45 
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53 


IL 
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= 
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Sine 


946206997 
9,6009go1. 


219,6041696 


$219,6070362 


[com plemeac - 


: 


4a 


9,9623978 
9,903 428 


9612328 


999611777 


[959621 326. 


$7 | 940403714110435 96286 
g9,9620 £22 | 9x6407\ 30 
| | 9264? 


9,60 3381 7 


9,6050320 


6067506 


9,96 17567 


999616245 


——., ,,— 


9,96F5232 
99614576 
3[9,9614020 
9,9613463 
[949612904 


— *G——_—— 


x 
9,9611346 
5F$611787 


607321 


2,96 #1138 
9,961 096&Y 


607891$19,961610$ 


56 608176 519 
571966846 r 1]p,9608 937 | 
|58[9,6037454[9,96 08426 


360 9029 


9609548 


29607864 


94609313 3j9,9607303 
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plemenc, 
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9,9612878 


iþ 


99617355 
9,96 16800 | 
956047448} 

93613689 


Tangent, 


| 9628301 


\ 


_— 


946386473 
$5 39925 

15393375 
940 396823 


900397 
9,04140309 
©,6.1t747 
9,6420908 
.6,6424342 
927773 
990%? 1203 
950434631 


| 


| 9,454 ,8057 


3644 2481 
9,644490} 
916443724 
946451743 


9645 Lots 
995458575 
9,8461988 
946465400 
365463810 


996472217 
9547 5624 
96479028 
9,642.43 I, 
9,6485831 


FANGENT Comp! Arich, Compl, _ | 


6mplement, | 


0,2616981 30 
10,3613527 29 
0,3610075 28 
t0,3606625 2, 


(0,3003177 26 


9.64002 6Pfre,3599731 x5 |, 


24 
0g? $y3844 23 
103258940} 22 
Q3I555964 21 
O,3592527 20 


| A—— _ __— 


1043544940 9 | 
10,3541425 8 
10,35 38012 7 
lo,35 34600 6 

Ioy35 3i11g0s 


— 


1093 527793 4 
1033524376, 
10,3 5209722 
10,JF17569 x 
r1e,3314t69g'v 


- S———— —— —oo cow 
— 


| TANGENT 
Complemenc 


Tangent. |, 


10,3579092 19 | ,3961 187 30382091 
1042575658 18| 43958304 903 82645 
033572227 17 | ,3955427 303 83 200} 
10.350879716 |, 395255250383755] 
103356537915 |,3949680,0384311 


10,35619q3 4 ,3946810,9384867| 
10,3558519x7 1194394 49385424 
193355509712 |, 941077 0385980 
1033551676 11 | ,393821439386535 
10,2548: 5710|,:935353 0387096 


metric, of Sine, of SineComp, 


— -— | 
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53972722 30379878 
13 969834 403 50qz1 

| 23966948 03 89g 
| ,43964054 923815 Tl 
— 


—_— - - > _w__— 


OO — ———— 
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| ,3929638 ,0388213 


93926784 ,0388772 
,39229:240389332 
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33918235 90390452 
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239125460,391574 
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2 |9,609880 3 [949006176 | 95649262810,3507373 58 z3go1197þ2 393824 IM 31] 
> b9,519163 5/99 605612 9,649602 10,3593977 57 | 38983 65]0394388 Tl 
4 9,6104465 99605048 | 940499417|t0,3500583 56 | 3895535 0394952 2 Zo 
5199610729) 999004454 | 9,6 50 250g 103497097 55 57], 1892 2707P239 395576 | 34s 
61961101 18)9»9603919 9,6506199'10,349380t 54 un9882þ0396081 '5| 
719,61 12941 [9996033 54 | 9,6 50958711092 4904353 Þ*.gg-,5,9997 96646 16's 
$]19,6115752 9,9602788 | 936512974|t0,2487026 53 |? 3884238þ 93 97212 71s 
9]9,611g580 949602222 9,5516359)15, 3483641 A 33881420) 93. 97775 | 33S 
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11/9261 2421199601008 | 9,05 114760577 49 387578990) 98912 | -|- 
12 9,6127023'9 9000520 9,6526502110,3473 497 44> 13872977, 0? 9948 : 41 9 
(1 3/9,61 29833 929599952 9,6 529881 10, 3470119 47 ix 13$70167 »04C 0048 19: 
,14/946132641 99599354 <AAGI% <1 34G 743 4 46 | | , 3867359 50400616, 4519 
[1519361 35446|9,9598815 | 990530631 10,346 3369 45 38645 5440401185 44/9 
KEE: wm CR 4519+ 


1619,5138250[9,9598246 


| ' 71996141051 999597676 


18190143850 99597106 | 


24 9161605 98/9,9593675 
25 99616338219,9593102 


[26 9,6166164]9,9592528 
27 9616594 9,9591954 
28 961717211[9,95913%0 
29 9401744961]9,95 99805 


9,60540004 
990 54337F 
9,654" 744 


( 9 6 : 
| oper 46647P19590535} 9 6550113 1449888 4 l | "853 35322493465 #Þ 
—_ 494411949595964 | 2207 //(10,34465234? | ,3850559 90404036' i # 


| [21 96152234/9,9595 393 996556841 
x g9g6155024|9,95948 2 I | 995560204 
23 9615781219,9594243 | 9,6563 564 


| 9,6566923 5 
9,6570280 
9,0573636 
96576989 
9,65380 341 
9,658 3692 


109,3459996 44, 4386175029401754 of |= 
10,345662543 | ,385$940 59492324 46/9) 
10g} $33567'1 1$56150594092894 IN 47:9) 


En IN —— — FOIJY 
10,3443159 39 43847766 » 0494607, ”_ _ 
1c,3439799 38 ere pee (119, 
10,3436436 7 27842188, 9405752] I 5219 
1043433077 = : 9401 4 0406325| IN 5319; 


023439720 35 | 43836618, 0406898 


— ——_—c 


10,3426364 34 
10,3423O1II 33 
10,34tg659 32 


13833836,0407472; 
"3837056 30 408046 

282$279\, 040$62 0 
10,3 416308 31 hs 4 


38255044, 0409195 
$6 9.6177: 2701949599 229 | 945587941]10,3 412960 30 38:550f ,0409771| c oy 
SINE TANGENT ads 
$59. Sine Complement | Tangent. 6 6 5. 7 ap 
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+ ſh q T 7 —  A— tt 

; 4.5 ine. \Cooplemem. Targgetit, Comprar * |. Onan CTR 

10,96177270,99590399 | 96587041 19,3412960/39 ,38327;c|, 409771 
l }$1[9,6180041 |9,958g6 65: map phy 45 et , M IETE = 
32 961 8280999589097 Pers Hepes 59% 3 3 Blgp5y 0410347, 
22 9,6135 576/995 88500 96597076 1 "Srpas, NE 23017191 10410923 
; 34/9,0 19834199 187923 9,6600418 1043399582] 3 TONER 
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917180173 19,01 9827 ,, 


947183251 1042816749 24 
9971363 10,3813673 1, 
9371 89403 10,2810598\, 
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19/9,676093 719,9446 5OL | 9 7314436|t0,2685564 41 
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[1032643323 
947359635'10,2640315 
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51196835137 9,9424476; 9574106632|10,258 


(93337439 949433779  947413650)r6,25 
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947434549, 10,2565460, 1 
947437520 104246428 © 


9,685 343 2 9,941$893 
96855712 9,9418193 


”— — 


3594 1092574406 


| Complement, \ Tangent. \61 


29 |,3211045|,0561701 
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947476160 r092523849/47 | 
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t0,24324l} x6 
10,2 429430 x 5 
(0,24265487 4 


9975 $378; 
947561718 
93756455} 
947507557 
9,7570520 


997573452 
99757638 
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11 9+770 2593 9,9041 470955721 12J 
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43 947705 983/9,903 9587959726 396 | 
14 9,7707676 1999038644 


1 cy1278877 19| 


10,1276240 18S |,2225711 59959471 
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I0,1270968 16 | 
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— — 


[ 


10,1263063 13 | 
lo, 26042912 

10,1257796 11 
IO,125516210 


wo, —— .———_ — — 


= 


CI —_—_——— 


10,1239373 4 
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— —  _—— COOCCCO——P -— 


92237407 950530 
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42227256 30904187 
92225561 ,096051321 
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32213765,0971761L| 
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22210404 ,0473661 
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—_ 


Oo 


E 
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Sine 


17794650 
9,77963 O6 
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97799655 
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947822984 
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9,7831266 
97832922 
9:7834575 
9,7836227 


9,7837878 


9,7641177 


SINE 


{Complement , 


0,78428 24 
9,7844471 


[949022 5? 4 
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697804671 'g,9017764/ 
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| —_—— 
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io 97090301 949905294 9,3821 007 
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_— 


— - —— 
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——— 
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\ daan;meLacefbÞ 1, 
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— 
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9,8%0 2654/\1 
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9,8807900 
9,38510522 


948813144 
9,8815765 
9,8818. $6 


9,9003 367! 943826246 


9,9002403 
9,9001438 
9,9000472 


993997572 
9.8 996604 
943995636 


9,8998539 ! 
19,57839528| 
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| 9,8828866 
0,383 1484 
9,583410} 


198999506 99883 6721 


9,8839338 


9,9841956 
9,8844572 
9,3847189 


g,88.49805 
TANGENT 
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10,1199969 49 
10,1199346 48 
I ©gl 194723, 47 
Lol t92 100, '46 
10,1 18947845 
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4 n—_—_—— ———_— 


t0,1186856 44 
1o0,1184235 43 
10,1181614 42 
10,11758993,4! 
10,1176374 40 


— 


10,1173754,39 
10,1171134|38 
[0,1168516,37 
$11 0,l 165897, 3 

I Ogl 163379, 35 


— -— —— —— 


I 09116066 234 
10,1158044 33 
I 0,1 155428 32 
10,115281 xr I 
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an 4A 
21 80050 
,218699c 
92185325 
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» 2180336 
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+ 
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a1EF42 


(2158833 


92183661] 


921 $7x76þ100430%4 
12153539 
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£98702. 
l,0957975 
0958930 
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—— 


10996633 
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J 
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—— 
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33 
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' 


30,9,784447! 


937 $4611 7 


3219,7897762 


997849406 


34 9,7851049 


937352691 


Complemcnx 


SINE 


993994667 


9899 3697 
9,5992727 
993991756 
9,3990784 
999989812 


61997854332 


If 
Z 


39 
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41 
42 


99785 5972 
9,7857611 
(9,7859249 


4 [0,7860886 


9)7862522 
9,7864157 


43,9,7965791 
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45 


46 
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49 
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J3 


5 


ſo 


9,7867424 
9,7869056 
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9,7870687 


47:9,78723171g 
937873946[9,8977123 
911273574 9, 5976143 
29,78 77202 9,597 5162 


937850453 
9,7882 077 
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5519 788532} 
57886944; 
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5819,78901 84 
$919,738 91802 
60 978934: 
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 [{Corplement, 


3,8988840 
9,3987867 
9,89863g3 
9y8985919 
9,3 934944 
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»3982992 
9,8982015 
9,89S1038 
9,3980060 


OO 7 ——— — 
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| 
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— — — —_a w—— 


9,7878828's, 5974181 


A 
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28972216 


949971233 
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9,3969265 5 
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9z3966 308 
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—— 


""" TANGENT. 
Tangent. |! NT 


9,5849SO1 


943852420 
9,8855035 
9938 57650 
9,8960264 
9,8862878 


——— — 
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10,1147580 
10,1144965 
1©,1142350 
IO,TI 29736 


9,9865492 
g9,38868105 


998870718 
994887 3330 
998875942 


9438578554 
998881165 
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9,8886 386 


9,88 88996 


9,8891605 

9,8594214 
9,88968 23 
9,8895432 
9,8902040 
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lo,1129282 
10,1 126670 
[0,1124058 


10,112k446 
10,1118335 
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———_—  — 
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In 
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3 a. 
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———— 
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12152238 ,100727 3] 
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32148951 ,1009216 
3214370 g,1010188 


2143668 z1011160 
22144028 q10I2133 
22142389 ,1013107 
12140751 »1014081 
42139114 1015056 


32137478, 1016032 
1213 5843p ,1017008 
42134209/,1017985 
$2132576\,1018962 
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— _  _—_ 
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2127683'\,1021897 
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\——c_— 
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= 
. 
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ine. Comple ment. 


_©16,7893420{9,8965 321 
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2\,,7896652/998963 346 


| — 937917566 


' |—'9,7925566 
far; 
25 997927163 


| 3'9,7898266|9,8962358 
| + 947899880 9,3961369 
_ 9,7901493/9,8960379 


9,7993104'918959389 
g 95790471 5 948958398 
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9 94790793 3/93956414 
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15 948951445 
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16 
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24 93793035<19,0>943463 
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_— —— 
2 
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9, 8928098 
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9,5933206 
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| 
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9,8941114 
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9,5946317 
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9,896711c 
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9,900 3459 
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_—— — ———_—— —— 


TANGENT 
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10,1035483"'46 
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35 
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£ Sine 
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947944670 
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947947841 
937 949425 


SINE 
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98934439 
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9,89314rg 
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9,795575S1 


9»7958909 


9,796206 2 
9,7963638 
937965112 


OO — ——— 
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9,7971501 
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9) 8911153 
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9,9911237 
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10,0983 578 26 
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r00965445,19 
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9,9935259 
9, 9057345 
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9,9968188 
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[0,0952503\14 
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10999473 28'12 
10,0944741 
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51 
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1201 2842 $109395I | 
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I 9,80 21276|, $g83408 
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9,8894765 
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A A CAE EO 
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100880176 46 
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9491 35291 10,086 4709 #® 
———— ae 
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959155896 10,0844104 
9,91 58471|10,0841529 
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— 
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,1957985/11110 389 
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I 


966428|,11 2489 
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943865710 
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To 
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18 9,804733E 
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———  —_——— 
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[A 
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9, 8860470 
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54 9,5071626 9,8843889 
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4- 


48 
49 
TO 
_ 
Fl 

52 
T3 


54 


'55 


56 
57 
58 
59 
60 


9,831058019,$664699 


OO —  —— —— 


998;}11950|998663534 949645416 
9,831;320/9,8662369 | 99650951 


43/9,3314688[9,8661 202 | 93965 3486|19,0346514 17 | ,1685312,1338767 
44\9,8316056|9,8660036 | 9965602 0/10,02-43990 10 | ,1683944',1 339964 
165317423 9,8658868 | 9396 :8555|[l 
46/9,83187399,8657700 | 9,966108g/1 0,0 
47/938320155[g,8656531 | 9,9663623|10,0336 377,15 


99532 l 5 I 9/9,8055 262 | 9,90061 57 
9,8322$83|g, 8654192 | 99668692 


999645 881|10,0354I19 


[ » | 
30 | ,1689420\,1335301 


| me cumnm_—_— 


— — — —— 
—— 


r0,035158419| ,1688050,13 26466 


9403 24246 9,565 O21 | 99967122: 


B:23609 9,8651849 9,9673759 
99832697019,8650677 | 9,967029 

993328331{[9,8649504 9,9675S27 
983 29691|9,8643331 | 99961 360 
9 $33105c|9,8647156 | $39653d9 3 
948332408 9,56459g81 
0,83 3 3766 948644806 
9,8335123/9, 8643629 | 999691493 
9,833647$19,8642452 | 959694035 
98337833|9,8641275 | 99696559 


999686427 


SINE TANGEN\) 


Complement. S1ne 


Complement 


(©,0349049 1 | ,1686680' 132763x 


0,0341445/"'5| 82577,1341132 


339911 14 ,1681211\,1342300 
"> An679845,1343269 
1c90333848-12, 16784$r',1 344638 
10,0331 308 | ,1677117,1 345808| 
10,032077519 | ,1675754þ1246979 

— 
10,032024l| 4 "ones 
1099323707, O j167307©|,1349323 
10,9321173]| J | 1671669],1350496' 
I0,0315640 © | ,1670329|,t351669; 
19,0316107, 5 | 1065950 1352844 
— — 


| cnann——s — 

10,0313573} 4], j1 35401 
10,0311040 3 | ,1666234),1355194 
109308507 2|,1664878),r3 56371 
10,03053974, 1|,1663522|,135754 
10,030 3441] © 11662167,135873, 


——C— Er OO 


j 


— — — 


47 


Tangent, 


Ft 4 


— — —— —— 


SINE 
Complement. 


| Sine. 


9,83378339,8641275 


9.959655 9, 


CH — 


99333 9188 9,8640099 
945340541 9,>5:0917 
998341894 945027737 


——— 


| —— ——— —— 
9,3345948 9,380 4194|\9,9711754 
9,8347297 9,363 3011 (9,97 14286 
9,8343646 9,93631223 | 9,971681 

9,8349994/ 918630644 | 9,9719 5c 


99699991} 19,0: 
9,979 1624 
1997 4!157jre,029 4 37 
398243245 99563 357 |9,9726679|154,0290 1.56 
96344597 91*635379 [94979922 )116,929077 255 


Complement, 


E 


— —— —-—_ -——— — 


r0,039? 444,00 
59 
[0,029 ; Fd 


= 


t 0,9288245 04 
10,028571 9 3 7 


metic. olSine, ſot SineComp. | 


Tangegr. 'T A G i N T | Compl.Arimh, Comp].4 rich 


11 662167,1258704' 
OG SALARY 

2166081 2\,1359904 
110594593136168 x 
21658106),1362267 
11 6567541363443 
11655402),126462 4 
— —— 
j1694052',1365806 
[652703 ,1 366989 


ro0,028718415 4 


= 
ov cw a ſlupwey loly 


9835134119486 29460 


p—— I — — 


lg 8 352688|9,8628 274 
12| 9,8354032(9,36 27083 
13/998355378 993625952 
149,83 56722 9,362471 4 
T519,38358056 9.8622 526 


t6)g,8 3 59408 9,86 22330 
179,8360750 9,8621148 
5 9,8362091]9,8619958 
I9 9,3$363431 948618767 
20 9.8 364771 '9,8617576 


— —— 


121 9,$366109 9,8616383 
23 9,8367447 9,8615190 
23'9,3 368784'9,961 3997 
124 94837012119 8612803 
$9837 1450pE86? 1608 


26'9$372791(9,8610412 
(27'9,8374125 9;8600215 

9,8608018 
29/9,8376790(g, 8606821 
(3®,9,337812 219,8605622 


10,02806 59')! 


| 
199972 10,0278118 50 | 
om 7 


1852 

9,97 2441 10,0275 584 47 | 
9,9720945|10,0273055t 

9,972947710,0270523 #/ 

| 9,973200810,92679924® 
, 9597 '453910,0265461+5 


———— 


, 9.9737071|10,90262929 #4 
| 9,97399092 19,02603 9843 
9974213 310,025 786742 | 
| 9,974466410,92553 364! 
959747195|t0,025 280549 


9,9749736\10,0250274 39 
9997 52257|10,0247743'38 
9,97547S7|110.0245 21 2137 
9,9757318|110-9242682/36 
9,975984910,0240151135 


——_— 


9,9762379|10,02376 2134 
10,0235091133 
9,976744 10,0232560132 
9,9769979| 10,023 0030137 
9,97 72500[10,02375 10130 


—_— —— 


46 


11651354 51 :68172 
1165006 ,1369356| 
11645659 ,1370540] 


— — = — 


$1047312\,1 ;71726| 
91645967 137291 2 
11644622 ,137gc98 
11643278 31375286] 


11641934;21376474 


11640592],1 377662) 
11629250|,r 3788 52 
216379931 380042, 
91636569,r381233 
11635229413 82424 


q41633891],1383617] 
.1632553\,1384310/ 
z1631216\,138600}! 
416398791 387197 
,16 28544, 1388392 


1627269", 1389588 
116258751,1390785/ 
11624542],1394982 
11623210f,1393179, 
116218781 394378, 


43] Sine |.SINE | Tangent, 


/TANGENT.” © 
(Complement, | 


FEY 

0 = 
; | 

94337945319 

948380783 

0998382112 

948383441 


993605622 | 9997725 


—— —O'— —_— RX —_ 


= 
32 
[23 
[34 
ly 

19 


998602022 
g9,8600821 | 


948384769(9,8599619 


gol 0,0227500 30 


| 
28604423 | 99775030 
9,8603223 | 939 177560 
9,97800g0 
999782620 
949785149 


99s 3 $60g6| 995598416 
[37199338722/953597213 
38[0,8388747|9,85 96009 | 
29 9483 90072 998594804 
40 9,$83913 96/9» 593599 


41 98392719\9»$592393 
42]9,8394041 93591 186 

43 9,5 395 363//»3539978 
44 9933 966849» 585770 
45,9933 9800438597561 


:6 


9, gB12972 


— | _ 
'46 945399323 48586351 
9,9815501 


47 9,8400642/9,855 5141 
48 
9, " 
50 9,84* 4593/93 591505 


| 

FI 
'52[9,8407223 238579073 | 99982 S145 
F3 384285 371938577063 | 9,98 30673 
5419+84098 50/995576648 | 9,983 3202 
551918411 162]9 3857 5432 


\$4124741943574215 
9,341 3785|9»557 2998 
9,84r 5095198371779 
9,8416404[9,3570561 
948417791 31953569 341 | 


9998 357 30 


949040787 
949843315 
9993458 

999848 372 


Sine 


99757679 
9,9790209 
9,9792738 
999795268 
999197797 


9,9800326 
9,9802856 
9,9805385 
99807914 
999810443 


984019591998 58399 | 9,981803 © 
9,840 \ 276 3582718) 9,98205 59 
| 9498 23087 


9,84059089% 580292 | 9,982 5616 


949838259 


— —— ——— — 


— 


10,0224970 29 
10,0222 440 28 
10,0219910 27 
10,0217380 26 
600g rd 25 


10,021 2321 24 


10,020473 2 2 I 
I 0,020320J3 20 


—— 


I0,0199674 Ig 
tc,oIg714418 
[O,olgq6ry E7 
90192086 16 


— <> Fu 


10,0184495 13 
IO,01 81970 12 
[0,0179441 IT 
10,0176913 19 


— 


——_ f—_— 


100174348, 9 
10,0171855. 8 
10,0169327, 7 
r0,0166798 &' 
10164270) F | 
I0,0161741 
I0,0159213 
I0,0156685 
10,0154156 
IO,0I 51628 


4 
3 
2 
I 
O 


LEES 
Complement, 


Tangent, 16 


". 
—_——_ 


— 


10,02097g1 23 | 1612578 11402787 
10,0207262 22 | z1611353 ,1403991 


rto,ol8g557 S) | ,1001996 
10,0187028 14 Jl 600677 ,1413649| 


| CompLArih, Comp, Ath 
metis,of Sia, 'of Sin eComp 


41621878 X 294378 
»1620547'11:95577 
»1619217,1396777 
4161 7388 | 397978 
616559 31399174 
11615231, 1400381] 


»1613904,1401584 


| 21609928 ,1405196 
| ol 608604,1406401 


| 


—— 


31 6072 81 91497607 
16059J9,1408814 
21604637,1410022 
| z1603316,1411230 
11412439| 


— — 


11 599; 5S8g,1414859. 
21598041 ,1416071 
11596724,1417282 
11595407 1418495 
"OTE — — 
51594092 z1419708 
11592777 31420922 
10 391463 31422137 
»1 590LF0O 1423352) 
7! 538838 ,1424568) 


m—— 
11 587526 ,1425785 
11 586215,1427003 
1 584go5þtgabaus 
1 583596þ1429439 
4158 2287,143065g| 


3 


| Lon 


= *Y 


Dd. + 


_— —_ 22> +> LL a3 44 44 Sod 


44 Sinc. 


*16 O 
I 


2 


319 


— 


» 


— — 
fr 


16 9,343 8547 
*1I 71948439842 
I8 
I9 
20 


21 
22 


26 9845147019455 37381 
27 
128 9,8454945 
29 94845533 2/9435 33662 
30 9,8455618/938 532421 


« +.40c{ ag 


> SING 


Complem cnt, 


P——CCTOMH-G OO I ISO RO OOR———— 
— 


(98417713 985693 41 


(RITATIEAE 
F ;yS- 119021 9,85 681 21 
20328 9,8 500 g00 


3 308421634 9,856567 
41953422909 9,2504455 


1,842.4244 9,3563232 


—  — 


619,842 5548: '9.8 562008 


719 8426851\9,38560784| 
8 9.84281 54.9;8559555 | 9,9863596 
9 \9,8429456|/9-85 59332 | 
IC 


9,8430757 938557196 


—Yy — 


9,843 2057 9.855587 3 


I2 995433356 953554050 
I 3 9984 34655 938553421 
14 9843953 955552192 9g,988376!) 
l 51998 43 7250 9.55 50g61 9.9885289/10, 00113711 45 


n_— —— —— — 


9984411371998 547 266. 
948442432 9,85460}3 ZZ 
93844372) 98544799 


9,8445018 
9,5844631c 


SINF 


Tangenc, c.| 


9. 0248377 | 
9 ,93 5090 
9,985 3428, 
9 $985 5« FG! 
9,9858454 
9,94561012 


9,9863540 
9,9866068 


9,987113, 
999573IGF x I 


— 
p73 (9.98 9376179 
9,9878706 


98543564 9,9901453 
9,8542329! 
23 98447601 9,8541093 | 9,999650 
24 5,8448891|9,85 39856 | 9,9909035 
998 538619 9,9911562 


9,988123 $i 


9,9823871| 
; 9,9596399 
9959892 6 


9,990: 98! 


9,3536142 
9,5534902 


9,38453758 


Complement 5 ae 


9,99 [4089 
9,9916616 


| Com plement, 


9,9919143 


10,013 8988 


TANGENT 
Complement, | 


Ret Cl62 2860 


rool4g1nt 0059 
(10,0146573|58 
10,0144044|57 
Io,0141516156 
Þ] 


j4 
53 
C2 
Fl 


t 0,9136460 
10,0133932 
[0,01 31404 
10,0 128877 


IO,0l 26349 FO! gx F00O24) 
- \ 


_——o— OEEEIY80 a —— —— 


10,012}821 49 
10,0121294 48 
lo,0115766 47 
\10,91162}3 9.46 


9,3549720 9.9888816 10gor 118444 | 
9,5543499 9,9891 34910 z0108656 43 


lo,olo360T' 


3/10,0098547);9 
10,009601 9 » *L 
lo,.0093 492/37 

IC,0097F97 on 6 
10,99584? Q 2 35 
1o,008591) , 

10,0083 384 z - 
10,008 0857 


9,9921670 
9,9924197 


mm 


10,00783 30 
Io 0075803 


— 


TAN GEN 


Tangent. [4s 


a 


JS] 
Tg $44668|,1466338 


meticofSne [ot Sin«C omp, 


— 


z1I 58 22d7|,148« 0<9 
1 580,7 11430079 
11579071/4143310y 
>1578366],1434322 
11 577<01-1435545 
J1575756','436768 
—— — —— 
1157445 251 4$37992 
11573149 351439210 
11571546 31440442 
11570544 31441668 
14420594 


cm—_ cu_——_ 
LE EY 


21507943 ,1444122 
1566644 ,1445350 
11565345 ,1446579 
11564047 1447808 
& 1562 750, 14490 39/ 


———— _—  ——_—— 


jt561453|,1450270| 


bk 1560 158 21451 5oL 
— 1558863 


v1452734 
11557565], 1453967 
a1 5562752145520] 
11450436 
11457671 
1458907 
11 460144 
41461301, 


—— 


JI $549S2 
[1553690 
115352399 
»I155110g 
»I549319 


1I5485301,1462619 
11 547242» t463858 
154595 5Þ1465098. 


11433520151467579, 


Compl, Arith Comp, mk 


at $in2 


TANGENT 


* Compement, 


| SINE {| 


Complement, | 


120 No ns 93532421 


31 93457903 998531179 
Atty 3$529936 
* 9,8460471 © 948528693 

9,0461754 9,8527449 
5904463936 9,850 26204 


;6 9384643 18/g,852 4959 
7 9» 8465599 98523713 
; 3 95466879 948522466 
n 9 938468155 98521218 


Tangent 


— 


9,9924197,10,C075803 30 
09,992672410,0073276 29 
9,9929251 104007074) 2d 
999931778 10,0068222 27 

9,993 24.4.5 $i $a"-he 


9,9936832|lo, 1063168 25 


A 
3 

Iv 
pl 


| 
9, 9939359, 0 OG0641 24 
959941886| I0,005811.4 23 
999 944413 ,10,0055 587 32 
949946940, 10,905 3060 27 


91543382 


_—_—— —— —— 


[v1 542097 


z1540dl 2 
11539329 
11538246 
5 36964 


Q15356>2 
51534401 
TSELLELED 
[31531542 


Compl. Arith-,Compl.A 


meuic,of Sine,| of $1in«Comp, 


TA. 


91467579 


41468521 
,147c064 
41471307 
11472551 
11473790 


91475041 

1.470207 
p1477534 
41479782 


409 946943 430 9,851 19970 | 919 9949466/10, 005053 4 20 | ,243056-4,148c030 


41 9954707 t4 9,8518721 
42 91471991 g. 8517471 
4 995473267 9,8516220 | 


0,9951993\10,0048007 19 
9499 54520/10, 00.45 450 18 


— 


31529286 
z1 535009 


— — 


14: 1279 
11453529 


949957047 10,0042953/17 |z1526733þ1483750 


44 92474543 9,35 14969 949959573/10,0040427,16 [4153 545731485031 


45 9,3475d17 g, S5$13717 9,9952100|t0,0077910 I5 


wt $-b:06th 
45 99 $477091 9,851 2465 | 9,99 64627,19,003 537314 
47 992479365 g,8511211 | 999967154 19,0032 846 13 
43 990479637 9,8 509957 | 999969680! 1 9,003 3032012 
49 948480909 g,$508702 | 9,)972207,19,002779311 
$0 998482180 g,8507446, 959 774734, 199902 526C\10 
9,99772 60/10,0922740| 9 9 
949979787 10,0020213| 
9,9982314 10,0017686 
9,9 )© 4640 r0,0015160 
9) 9997367 10,0012633, 


RU OC AE EE | OO | >———  —— =_—_— —— 


Ne] 


| 
5119,$483450'9,8506190' 
5219484384720 9,850493 3 
$519,848 5989 9,8503675 
54 08487257 9,8502417 
551993438524 9,$501 157 


67 H491057 9,8498637 99 992420 10, 0007580, 


23492322 9,8497275 | 99994947/10,0005053 
158493586 9,8496113 | 949997473, 10009 2537 


0'9.8494850 94849 4350 | 10,0000000, 1 0,00C00C0 


—  —— 


y 


"oa 


_ . Conplement, 


TANGENT. |. 


t | Sine Complement, Tangent, 


8 
7 
6 
5 
$69-8489791|a,8499897 99989893 10,0010107| 4|, 
3 
l 
© 


mY 


152418; 


22909, 

5 
41520363 
zl51lyogl 
11517820 


11516550 
141515280 
,1514qor! 
1512743 
ad An. 


1 510209 


15035943 
41507678 


1506414150388 


1456283 
1437535 
414d 5789 
14930043 
11 491298 
11492554. 


»1493810 
11495067 
1.496325 
11497583 

11495843 


500163 
4150136? 
1502625 


,1505150\l $0511 


TEN 


CHILIADES. 


Or, Tus 
LOG ARITHMES 


AzSoLuTEs NUMBERS, 
from a Ulnitc to 10000. 


'CHILIAS _ 


Num Log arithm Num Logarithm ; Num|Logarithm Num|Logar it bm 
—1.6,0000000 | * 36 36|1,5563025 71[t,8512583 |-1062,0253058 
2 0,z010300 | 37,1,5682017 9211,85733251 107/2,0293935 
| 30:4771212| 38/1,5797836| 731,863 3228 | 108[2,0334237, 
| 4 ©0,6020600| 39 [135910646 | | 74 1,8692317 | Tog119374205 
| 3 0,693 9700 ES 40 16020600 | _ 751128750612 | 110 2413927] 
60,773151%| 41! 6127838 | 71 76|1,8808136 | 111120453230) 
7 0,845098® 4\1,0232493' 1977 t,8364907 | 112 20492 187| 
8 0,903ag00 431? 16334064 | "_ 1,8920946 | 113 2,0530784; 
9 0,9542425 | 441» 5434527 | 7911,8976271 | 114|2,056g048 
_l1o1,00c00020 45/1»6532125} v0 1,9030900 | 115 120606978 
111,0413927, 46146627578 © $1]1,9084850 | "7x612,0644580 
12,1,9791812 | - 471,67:0978| B82|1,9138138 | r19j,0681858| 
131,11 39433 | 481,0812412| B83|1,9190781 | r1g]2,0718820 
141,1461280| 49.1>6901961| B84[r,9242793 | 119124075546 
1 5 1zt1760g12| 50 = _$5[1,9294189 | 12012397 2,079181 2 
1611,204200 | 5151707570? |  86[1,9344984 | 12 1]2,0827854 
| 171,2304489| 52/1,7160033| 87]1,9395192 | 222 26863298] 
| 18it,2552725 | $53/137242759| B811,9444827 | 123]2>9899051 
| 9192787536 54157323937 85/1,9493900 | 124 239934417 
| _201tz010!00| 551137493627 | go[t29542425 125/299 69100 
21/r,32221g3 | | 56/! 37481880 — 9119590474 x 26,2,100370F 
22 143434327 | $7157558748 | g2/1,9637878 | 129,341038037 
23|1,3617278| g81,76342380| gz/1,9684829 128 231072099) 
24/t,3L02112 | 59|147708520 94 119731278 129241103897 
25,133 1979409 | | 60 (7731512 2 _95 19777236 130, 130 0F439433[ 
| 2611,4149733 | 61 —@1 17853298 | 96 96 1,9822772 I31 [231 173713 
| 2711,4313637 | 62) 1,7923918|  g7.1,9867717 | 132241203739] 
| 28/114471580 | 63 1,799340F & . 98, I,991 2261 I 33/241238516 
| 29/1, 4623980 6418061800 | gg 1,9956352 | 174 2,1271048| 
WWE nn 7 od LL 65 I,8129133 100 20000000 | I35 2,1303337/ 
32 1,4913617 66|1,8$195439| 101 2,0043214| 136241335389|: 
32;1,505t500 | '67]1,8260748| 102 20086002 137 2,1367205 
33|rg5185139 | 68|r,$32508g | 103/2,0128372| 138 #398791 
34/1,531478g 69 1,838849 | L04%0170333 | 13914301 
 35'1,44406860 701\1,8450980 105 0211893 149 311461280 


\ 


CHILIMS 5 


141 1492191 


1.42? 2 1522883" 
- 21553360, 


1.44 291 583625 | 
145 2416130 620 


1.46 241643528 
147 21773773 
148 2,1702617 
149 2,17 31862 


150 2,17 1760912 | 


| 15x 2,1789769 
152 2,1818436 | 


153 2,18469g14 
1542,1875207 


| IF5 2, 1903317 


—— ——— 


156 2 41931246 | 
157 231958996 
158 2,1986571 | 


Nun  Logarnhm Num Logarith ms 


"1762 2,2455126 
177\2424797 52 
175 242504200 
179 2,25255:0 
_ 1$0/2,255 272 


- f pu a ND 


181 2,25767 6 


! — 3 


182|2,2600914 


183/2,2624Kx 1 | 


184'2,264>1758 | 


185/23 2,2671717 
186  aGogt2g 
187 2,2718416 
188 232741578 
139292764615 
_ 190242787536 


191 [232810333 | 


192|2,383 


3jOl2 
193 2,2855573 | 


veP 6335 
14,325379 
2933041, 
2.3 324381 


-y) 


2,33-445 J7 


_ 


2,3284565 
2,34044 t! 
243424226 


ta 


v uv Hu Hu 


| tw t& t& 
A þ - $4 w 


RJ 


:,3560258 
2, 3579345 


to wv OS 
po WW pd 


LS 


229:t] 


= 


293 304597 


2,3443923 | 
233463530} 
2,048304)8 | 
2,3502450 | 
2,3521825 | 


Ty 3 541084 | 


2462, 3999751 
247 23920969 

243 2,3944517 
2.49 243961993 
250 233979490 
251 2,3996737 
252 2540 2I 4003 
253294031205 
254234045337 
255 244065462 
256 24982399 
253,2,4999331 
258 2,4116197 
259 2,4132 997 
260 2,414973 3 


261 1234106405 


262244183013! 
26 31244199557 


159 2,2013971 | 194/232878017 | 229 233598355 | 264|24421C039 

| 1 160292041200 RELKEL 900346 | 230 2gzor 75 75 | 26 5244232459 

| 4612 2,2068258 196, 2,2922561 | 231 23363 612 201766 266 2,4248816, 

| | £622,2095150 197 242944662 | 232 2,36548c0 | 267/2,4265112 

| 163 2,2121876 | 198/2, 29666 52 | 233 353673559 268[2, 4281348 
164 2,2148438$ | 199 242989531 | 234 293692158 | 269|2,4297523 

| 165 212174839 | 200 2,3010300 | 23 293710673 _ 270234313637 

1266 2,22010501I | | 201] 1233031960 2 '236 2,3729120 271 271 244329693 

{ 167/2,2227164 | 202 233053513 237 233747493 | 272 244345689 

| 268[2,2253093 | 203 [23074960 | 238 243765770 | 273[3,4361626, 

| 169|2,2298867 | 204/2,309630I | 239 2943783979 274 244377505. 

170/242304489 | 205/731 17538 | 240 2,3802112 | 275/2:4393327; 

271|2,2329961 | 206 2,31 38672 241 2,3820170 | 276|2,4499091 

192]2,2355284 | 207/193159703 | 2421233838153 | 277 24424747 
173|2z2380461 | 208|2,3180633 243243856063 278|2,4440448 

| 374 4|2,2405492 | 209 Hgnor4f9 | 244 23873898 279124456442 
37522439380, 21023222193 | 245, 233898660 280 2,44715k0 


_ — — —— 


Num' Logarithm Num! Logarithey 
| 28112,4437063 | 316 2; 4996871 351/2,5453071 
233,2,4502491 ;17 2,5010593 | 352 2,5465426 
$83[2,4517884 | 318 2,5024271 | 353 2,5477747 
284\2,4533183 | 319,2,5037907| 354 23549003} 
285 2,4545448 3 20 2,5051500| 355 2,550 2283 
28612,4563660 321|2,5065050 | 356 235514500 
2871244578819 | 322,2,5073559| 357 2,5526682 
| 288[2,459 925 | 323/2,5092025 358 2,5538330 
| 2891244608975 | 324 2,51054590| 359 255550944 
| 290 [2462 1980 325/235118833 360 2,5562025 
7 91/294638930 | 326235132176| 361 255573072 
2 92j2,465 3828 327 235145477 | 362 25587986 
2 93[29,4668676 328/2,51 587 8] 363 235599066 
2 941334683473 329 235171959| 36425611014 
'2 95 [2,456 98220 230 2,5185139| 365 2,5622929 
| "296 2,4712917 33112,5 198280 1266 2,5634810 
297124737564 | 332/2,521138 +| 367 2,5646661 
2 98244742162 3332 2,5224443| 365 2,5638478 
2991244756712-| 334\2,5237464| 369 2,5670263 
3oQ 32,4771 312 | _ 2 2,5250448 370 2,5682017 
| 3o1 2,4785665 &. 235263393| 371 2,5693730 
) 3024500069 371105076399 372 235705429 
| 303 qnnones 33 $/2,5289167 373 2,5717088 
| 304],4828736 | .339/2,53301997 | 374 295728716 
| 305]2»4842998 | 340],5314789 | 375 225749313 
306]2y4857214 | 34112,5327544| 376 245751878 
307]2>457 1 384| 34212,5340261 | 377 235763413 
3 08[224885507 | 34;| 3535294! | 378,2,5774918 
3091243899585 | 344125365584 | 379, 243786392 
319124913617 | 345]2>5378191 | 329225797836 
3131/2,4927604 | 346[2,5390761| 391|2,5309250 
3121224941546 | 3471235403295 | 352/2,5 820634 
313]22495 5443 | 3481245415792 | 353,5831988 
| 314/2,4969390 349]295 428254 | 384[2,5343312 
[315 [2-4983 105/ 359245449680 | 385 2,5854607 


CHILIASn. 


Num. Legarithm | Num Legarith ay, 


386 22586587} 
387 2,5377110 
388 2,5888317 
3 89.2,5899496 
_3$0 235910646 
391 2,5921867 
392 2,593 2861 
39} 2,359439 25 
3944 2, 5954962 


395 235965971 
396 | 
397 
398 
399 
400 
401 
402 
493 
494 
495 
402 
477 
408 
409 
410] 3, 


411 
412 
413 
414 
415] 
416 
416 


26170003] 
2,6180481 
26190933 
256201360 | 
4182,6211763 


4r912,922 2140 
hog 


CHILIAS rt. 


(umſLogarithm | Num) Logarithm Num Legariobs \ Nun) Legcrick 
421/2,6242521 5626509648) ag7 491 2,69103t 5 | | F2a6 _ 
2212,6253124 | 457, [26599162 492/2,691 9651 | $27 2,7218106 
4131246263403 | 458 12,5603655 493[2z6928469 | 538/2,7226379 
424,2,6273657 | 4592,6615127| 49412,6937269 5292,7224557 
4 :$,2,6283889 _460 2,66: 16627578] 495]15094( 052 $302,7242759 
4:0174,52949g96 461 2,6637009| 496|2 6954817 5$3113,7250945 
| 427]20304279 46212,6646420| 497|220963564 532/3,7259116 
42812,6314438 | 463/236655810| 498[24697229; | 533] ,7267272 
42912,6324573 | 4642,6665180| 4gg|2,6g8t005 | 53 3739754! 
410/2,63346b4.| 465/2,6674529 | 500236989700 | 535/3;738:53t 
431[2,6344773 | 466/2,6683859| 501[2,6998377 | Fs apGs 
4322,5354837 | 467/2,6693169| 50227937037 | 537/397 9974+ 
43 312,6 364879 | 468[2,6702458| 503[2,701 5680 | $38337307823| 
4341246374897 | 469124671 1728 $04[237024395 | 539397315885] 
435/246384892 | 470126720978] 5051237033914 | 54037323987 
$612,6394865 | 471[2,6730209 | T66[2,7041 505 | (541,2,7331 97% 
43712,0404814 | 4721246739420} $50712,7050079| 54312,733 9993 
4382:6414747 | 473124674611 508/2,7258637 | 54312,7347996 
4391246424645 4741225757783 | 509,2,7067178 $4412»7 355989 
440246- EH 4527 | 4751226766936] 510247075702 | 545/29736 3965 
441246. "476[2,677c069 | 511 2,7084209 | 546/2,7371926 
al2,6454223 3 | 477|246785184 | 512 2,7092699 547/237 37997 
.443[ 6464037 478|-,6794279| 512 2,7101174| $48/2,7387505 
4441428473830 | 479]2,6803355 | 514297109633 | 549]237395723 
443[2,6483600 | 480/2,6812412| 515 257118972 | 550[2,7403627 
| 446|2 2649 7348 48 t[2,6821451 $162, 7126497 F5l 2,7411516 
$67]146503075 4$212,6530470 | 517 2,71 34905 | 552237419391 
448| 236512780 48:]2,9839471 518 2,7143297 | 5531237427251 
44912+65 22463 | 484]:,6843453 | 519 2371 $1673 | $54/2374350g9t 
459]246532125 | 485[2,6957427 | $20 237160033 |. 555 27442930 
451126541765 | 236[2,6866359 $21)7,7168377 $56[2,745074 
452296351384 | 48712,6875282 |' 522 357176705 | 557,2,7458552 
453296360952 488|2,6884198 523 3,7185017 | 558\3,546634: 
bee gs {95381 48 26893088|| $24 3,7293313 | $59Py747427 0 
45 5/2,6580114| 490/2,6901g61 | $35 37201593 | 560'4748788 


CHIL) AS t. 


— = —— 


2,7489628 
?3749736J3 
297505084 
237512791 
þ5757048g 
27525104 

23753 5830, 
237543 483 | 

237551123 | 
237558748 | 6c 
237566361 | 
2]237573 960 | 
21237581546 | 
237589119: 


| 


7522759997 | 


44s 28 | 


27678976 | 
237686381 


F88 
| 58 
\ $90[237708520 
| 591 237715875 
| 592[2 7723217 
$9312»7730547 
| 94137737864 
951247745169 


237693773 | 
277JOTLS3 | 


2,7604225 | 
2,7611758, 

2,7619278 | 
237626785 | | 
237634280 | 
237641761 | '616|7 
257649230 
2,7656685 | 


| 


hyp 


| 


Logarit hm Ni wm 


596 
597} 
598 
599 
600 
Gol 
601 
607 
604|2 
605 
606]: 
6072 2 
608 
609 
610! 


G11 
G1 2 
612 
614 
615 


617 
618 


61912 
27671558 | 620 


621|2 
622 
623 
624 
_625 
626 
627 
628 
629 


630 


237752462 
159743 


3777 


237705745 
237795965 
2,7803177 
37810369 
257817554 
237524726 
57831887 
2,78 3 9036 
237846173 
257853298 
2,786041 2 
237867514 
2,7574605 
2,7881684 
2,78 88751 


297895807 
237902851 
237909885 
2,7916906 


kun od 1 bd} a}; 

2,7930916 
237937904 
257944880 
237951846 
2,7958800 


| 


wv1107<12 | 
1268 | 


o7ToI5l2 | 


640]2,50 


64< 
64612 


631|: 


6} 
62 


635 


636 
63713 
Z8 
39 


641 
642|2 
64} 
644 


647 


648]? 


649|2 5 
650 


G51 
G52(2 
653 
654/2 
655 


m, Logararh1i + | Num 


G 


2959020892 
23027737 
248034571 


233068580 | 

»9075350| 
255082110! 
2,So88859 | 
222095597 


25312913} 
28135810 | 
238149132 | 


15155777 | 
28162413 | [ 


8000293. 
GJ? Jep '\0O7T 7I | 
2200140? 7 | 


$041 394 
7 35048267 | 
__ | 


Logarithy | Num Log ariths 


664] 
6671332 141 258| 
6681243247765 
669 
oP 35260748 


6 7c 
671 
672]? 
G73 


674? 


675 


\$234742 


238254261 


29526722 
23959273693 

2,5280151I 
»286599 

2,5293038 


676]? 


67712 
678 


67912 


680 


$299467 
295305587 
283 12297 
33318698 
23832508g 


20142476 | 


681 


| 682 


683 


| 684 


_ 655, 
626 


687 
688[2 
689 
690 


656|2 
657 
658 


659 
660 


#165038 
238175654 
25182259 
238188854 
238195439 | 


237965743 
237972675 


237979596 
237986 506 


237993405 


661 
662 
663 
664 


2,8202014 
vor 
258215135 
2593221681 


665 


238228216 


691 
692 
693 


696 


69712 
6982 


699 


694/2z541 3595 
695 5419848] 


233331471 
238337844 
233344207 
2932 FoO561 
2333 56906 


2 228363241 
2,3369567 
238375884 

2932 82192 

235338491] 

28394780 

2,8401 C61 

2,8407 


57534 


33 - 


2,8426092 
2 3$43 23 28 

38554 
222444772 
228450980. 


758,24d796692 


I 
4 2y 
25,2 AH, | 
6 
/ 


CHILIAS rt, 


Num Logarithm 1 


806 2,9063350' 
807 2,9068735 
99074114 
50g 2,9079485 
810 2,9084850 


808 2 


Num|Logariuhns ' Num Logarithm | Num Logarithu 
| 701|:,94571 80 | 426 2,8663778/ 771 2,8870544 
 702[23%463371 T'7[22674675| 7721248876170 
| JO OP S5 730[2,$-80564| 77} bs »881 795 
| 7041235475726 | 7392, »358644+/ 77412 10357410 
; 705[2 93481891 74024 $992317 775] 233893017 
| 706[2,3488047 | 741/2,8698182| 776 776|2,8893617 
| 79719494194 | 74:[248724039]- 777,238004210 
705[2,5500332| 743[2,8709883 77S|:459997y6 
7991235506462 | 74412,8715729| 779243915374 
710[2,5512583 7451248721563 700 2 23592 0946 
711|2 33518696 7461243727388| 781 238926510 
712[2,8524800 | 7471248733206 | 782 233893 2067 
713|2>8530895| 748|2,8739016 7831298937618 
| 714249536982] 749]2,8744$18 | 784/2 259943161 
Mad; 2»5543060| _750 2,575061}3 7852, 2,"94869g6 
| 71612,8549130| 751 235756399  7862,8954225 
, 717|2,55551g91 | 752 + open 707,259 59747 
| 71912,58561244| 753[2,8767950 70d/2559965262 
71912, 754,22 773713 | 789 28970770 
7201253579325 | 7551243779469 | 790 8976271 
72 57 756[2,3785218 791 253981765 ; 
22123555372 757,298790959| 792 .2,89$72 252 | 


793 (1222992732 


$11/2,9090208 
812,2>9095 560 
$1 3[2291 00905 
$1 4/2 99106244 
81 5/2,9111 576 


$16.2,9116901. 


817 2,91 22220 
81823912753 

819259132 839 
820 2,9138138 


821/2,9143 451 

$22/2391 45718 

823129153998 
02472 2291 59272 
_B2512,9164539 
$2 32612191 69800 
82 729175055 
$2 $/2,918030; 


7591295902418 | 794/253399$205 8291299185545 

BY 4s 760)2,55 O81 36 FB F[22900 JON! | $30 29190701 

| | 720 2,*609366 761)2,881 3846 / 796[2,900g131 '821{t T,9196010 
| 72740615334 762298819550 | 797/2,9014583 | 832/2,920123; 
| 7209 259621514 76 2,5825245 799,2,9020029 $3312,9206450, 
| 729,24%627275  764/2,883093?} 7991290254684 $3412,9211660 
730,24*633228 , 765|2,8836614 | 800/2,9030900| $35 239216865 

| 731238639174 76612 55542285 vor 2,9036325| $36|2,9222c6; 

| 7:2,2,8645111 | Loc 2559847953 | $02/2,9041744 8371299227254 

| 733.2,8651041 | 61255953612 | $03[2,9047155| $38 29232440 

| 734238656960 | Lins Heh 8041299052560 $3 9,2,9237620| 

7:5 28662873 | _ 2,3864907 | 805 29957959 840;2,9242793 


—_— - —— 


Num Logart ti / » 


— 


S441 2,9? 17 260 £76 2, 14 * 50 #1 | 
d42 2,925;1+1 $77 2594 9 go | 
847 239258276 $79 2994 4 465 | 
$44 2,9:63424 $79 24994399 | 
945 239205507 $50 2334445 -7 
d465 2,9273704 dÞl 242449759 | 
647 249278824 $22 2,9454680 | 
843 2,9283958 8R3 299459607 | 
$49 2,9259077 884249464523 
$50 2,9294159 885.7 259469433 
$51 2,9299296 8$+6 259474? 37 | 
852 2,99394396 $87 239479236 | 
553 299309-490 $88 299454130 | 
354 299314579 B3g 2394890158 | 
555 2,93196061 $9O 29493900. 
056 2,9324735 891 2,9499777 | 
857 249329803 | $922,950 648 
858 299334873 | $93]249508514 | 
559 299339932 8941:29012375 
560 239344904 895 2395152 | 
| d01'2993500J1 | Bg6[29952 080 
| 621299355073 | 897259527924 
. 90} 2,9360108 | 898 2995327603 | 
©6412»9365137 | 9991239537597 
. _d65 29370162 | g900]2z9542425 | | 
: 56612,9375179 | g01[2»9547 '48 | 
, 86712,9280191 | go2ſ2,2552065 | 
_ ©6812,9385197 | 903[2,9556877 
+ $6912,93golg8 | go4[2,y561684 | 
, _$7012,9395192 90512,9506486 | 
£ $71 299400181 90612495712 202 | 
al 8721299405165 | $07 29576073 | 
ry | 873 259410142 | go$[2,9550858 
a | $74]229415114| gogſ2,9585639 
22 | 875 219420080 | 9Io 2,9590414 


CHILIAS tn. 


Num L ''Y with Ns | RTY Log r Arit hm Num Logoysthm 


On —— 


_ L 99595184 
QLI?2 2,9599940 

2 4900479 
'O? 
[1 


£ ! l Tad » *() 
J SPC 


91 5 "961 


»90IdD 95 3 
«9623069 


QIG 2 
9172 
913 
gI9 2,90} 1 TF 
q20 2,990 J7573 
92142496.42 \ ( 
48 Hed" ead 
Q25312990F: 

9242 
925] l 
926]? 
9:7 
Q2« 
929 
93C 


» 4 
JO) 


29061 Sa 
A914 GG1 


2,9075450 
2,90SO157 
249654529 
93 (229689497 
93 2/2,90941 59 
93 3]12,969881 6 
9341239703470 
9) 5 bh 705110 
93 612,0712758 | 
Y, 7/25971L7 296 
Q 8 2,9722025 
939/2z 1726056 


9040/2997312758 


. 4 4 >: y -4 [1 
299020427 


eds 20 | 
7 


"peo | 


| 
| 


941/24973 5096 * 
942,2397-405O©9 | 
9431229745117 | 
944 22974720 | 


945' 299754315 | 


Gg2 


9652490 


* 


946 2,0758g11) 
G47 2,9763 500 
045 2 39760 Od 3 
O41) 299772002 


) 7 "n 2” -- \' 
4907 b 
p 


24) 
954 239795484 


955 2 5900003 4 


— — ——_— 


OJG 299) 01579 
957 2,95 gIlyg, 
955 *99dI 3055: 


959 299STS1ING; 


} 
060 239982: 71 2| 
—_—_— 


961 259527234 
62 2495931750 
963129903626} 
964299540770 
45373| 
966[2,95849771| 
967\2,9854265! 
96d[2,9555753| 
9691249863 238] 


dy ent 7 


9711:,9872192) 
97 212,957666} 
97 3[2z90011 25] 
974124985% 555g. 
25980046! 


2,9894498! 
2,9898 946 
2,9903388 
19907827, 
22991 2261 


976 
977 
97+ 
979173 
980] 


$J92T115 
229925535 
2,99299951 
9851299934262 
239935769 
3294171 
239947509 
2,9951963 
299956352 
2,9960736 


2:996949? 
19297 3864 
29970231 
?,9982593 
2 9986351 
998[2,9991305 
2,9995655 


Lo ogarithm wn 


> 


{1024 


| 


»9965117 [1027 


—_ 


Num| 
2,99166go | 'IO16 


hs 
I OI Jy 
Il 220 


OO — - 


IO21T 
I O22 


IO23J13 


I 025 


I 026 


I 0238 
IO029 


I0JO 
—_— 
IO31 


lOJ2 
1033 
1034 
Io03J5 


Logarithm 


— —— ____—— 


3490065937 
713,09073204 
350077473 
390081742 
$,0086002 


$,0090257 
392094509 

59098756 
30102999 
350107239 
JzOII1473 
?y0115704 
Jz2Ilgg31 
390124154 
390128372 
3,0132587 
3,Ol 36797 
3,0141003 
3,0145205 
30149403 


2,0000000 


7,0004341 
290005677 
I 003|3,001 300g 
1004 3,0017337 


To05,33902I661 


1036 
1037 
1038 
I03J9 
1040 


3,90153597 
3,01 57787 
3,0161973 


[3,0f66155 


3,01703} 


CHILIAS 2, 


Nm 


L 1rarithm 


tOFI|3,0216027 


I O52 


lO5}3 


[054 
Jay 
L056| 
Io57 
IoF8 
1059/3 
I 060 
IO61 
I062 
1063/3 
10643 
1065 


3490220157 


3,0224204 
3329228406 
530232524 
$,0236639 
390240750 
339244557 
59245960 
;3,0253059 
390257154 
3,0261 245 
,0265333 
59269416 
3,0273496 


1066 
1067, 
1068. 
106g 
1070 
$7115 
lo72 


1073, 3,9395997 | 


I 07 
1075 


350277572 
3,02581644 
390285712 
30239777 
33929383! 8 


,0297895 
3, 0301 9453 


$,0310043 
$,0314055 


1006,3,0025980 | 
1007 3400302 295 | 
L008 F_DOZIEOS | 
I 00g 35003 8912] 
20 42 43214 
1011 350047511 | 
lot2/3,0051805 ! 
1013/3,0056094 | 
10143300603 79 | 
lots: 350064660 | 


I 041 
I 042 


1043\3z 


I 044 
1045] 


1046 
1047 


$,0174507 
3,0178677 
0182843 
;,o01 37005 
2,0191163 


$,0195317 
3,o1 99467 


mas 4/36 


1049 
1050 


330207755 


3,0211892 


1076 
1077 
I 078 
1079] 
1 o80; 


3,0315124 


$90 322157 


2,9326188 
490330214 
359334237 


r085 


LOSI 
I052 
1083 
I 08 


232339257 
2,2342273 
299346254 
390350293 


' Num} Logarithm | 


I 086 
1087 
lLoSS 
lo8g 
I 090 


$903553293 
$,0362295 
3$,0366289! 
2037420 
$90374265 
9373247 
,038222 


IO)! 
IOJ218 
[093 460 un 
I 094 $z03g017}) 
109513393 039414r| 
1096 3-0398105| 
I097|350402066 
1098|3,0406023] 
1999]3,0499977! 
110013,041 3927 
3,0417873| 
110213,042I816 
ke yl dd 
I104'3,042 9691 
[105|3,0433623 


ITIOI 


1106'3,943 7551 | 


1107[3,0441 475 
1108{3,044539$, 
I 0g! 350449315 

1110/3,0453230) 


35903 54297 | 


III 359457140! 
1112 3,0461048 
I111313,z0464952; 
1114 330468852 
1151352472749 
116, 350476642 
[117 3,0480532 

[118 330434418 
332488301 
3-9492180, 


[I1g 
1120 


— 


(Num wm | Logartthm Num 


oy 


| 


1 


I1-? 
I1lZ« 


1124 
I1:5 


[1126 


11127 
112K 


1129 
11JO 


1121 
I132 
113} 


2,0496056 
3,0499928 
3,0503797 
290507603 

zoFL 1325 
3,051 3504 
490519239 
290F23ZOg1I 
3,0526939 
3,05 30784 
3405 34626 
330538464 
339542299 


1134 
1135 
1136 
1137 


[1138 


1139 


1140 


1141 


390546130 
39549958 
330553783 
330557604 
390561423 
330505237 
330569048 
390572856 


1142 
1143 
1144 
t145| 
1146 


390576661 
3,0580462 
3 ,0584260 
3,0588055 


349591846 


1156 
IT57 
1158 
II5g 
I 160 


* — 


1161 
I162 
116} 
1164 
I1165 


1166 
I167 
I168 
1169 
T1703 500: 
I171 
1172 
1173 
1174 
175 
1176 
177 
1175 


I179 
I 18% 


Logarithm 
3 3,062 29578 


390933333 
390637055 
3,06403534 


3,06-44550 
390648322 
3,0653061 
340655797 
z,0059530 
330663259 
z 0666985 
3,0670708 
340674428 
yoE7en45 


— 


_—_ 5569 
(£:0689276 
39069 2980 
3,0696681 
30700379 
330704073 
30707765 
390711453 
330715138 
30718820 


1181 


114730595634 118213 


[145 


12,0599419 


1149 3 30603200 |, 


1150} 
WIS2 
[1152 


ow, 


390606978 | 
3,0610753 


3,0014525 
3,0618293 


1154/13,06223058 
11553,0625820 


'1183 


1184 


1185 


— 


1186 
1187 
1188 
= 
1190 


330722499 
390726175 
350729047 
$50733517 
340737183 
30740847 
3,0744507 
30745164 
350751818 
340755470 


CHILIAS 2, 


| 


Num, Logarit bm 


Nnm, .  Logarithas 


1191/3,0759118 
1192/ 330762762 
1193/3.0766404 
I 194 3,0 /70043 
1195 330773079 
I196 3,0777 312 
1197 30780941 
1198 2,0784565 
1199 3,0788192 
1200 3,07910S12 
1201 3,0795430 
I 202 3,0799045 
1203 3,0802650 

1204 2,0806265 

1205 3,6809870 


1206 3,081 3473 
I 207 3,0817073 
I2C8 2,0820669 
1209 3,0824263 
1210 3,0827854 
121I 3,0831441 
1212 2.0835026 
1213, 3,0838608 
I214/3,0842187 
12151330845763 
30549 336 
1217|2,085 2906 
1218:,0856473 
1219 390560037 
1220,3,0363598 


I221|:,0567156 
I222|3,95 70712 
1223|3,0574264 
1224|3,0577814 
1225]3z0381:61 


I216 


—  — 


1226|2,0884905! 
I 2273 ,0508446 
I 228 3 20091984 
1229 3,089551g, 

1230 330899051 


1231] 


20902 550 
2 3,0906107 
3 3]3»09092 31 
3z90g9I3Z1IFI 
30916669 
390920185 
3,9923696 
3529927206 
399930712 
12493,9934217 
3-9937718 
399941216 
339944711 
39948204 
hn 332951093 
3,9955180 
399958664 
39962146 
1249, 3909656 24) 
1250/2,0969100 
I251/2 | 
1252 2\ 350976043 
1253] 350979511 
1254 350982975 
1255 399986437 
7256 30989896 
1257|3>0993353 
1258| 3,z0996806 
1259; 331000257 
1 260 3,1003705!\ 


Gg3 


 CHILIAS 3. 


um Logerith m 


1261 3,t007151 
1262 3,1010593 
1263 3,z1014033 


1264 351017471 
I265 3,1020905 


— 


1266 351024337 | 1301 


1267 4,1927756 
126% jylO3Tlg2 


I269 


1279 751038037 | 1305| 
I271 3,z1041455 | 1306 
1272 331044871 | 1307 
1273 31048284 | 1308 
1274 3z1051694 | 1309 
1275 3»1055Io2 | 1310/3 
1276 3105850) | 1311 
I277 3zI96190g9 | 1312 


3,10} 4616 


' 


Num|Logarich m 


1296 


1297 
1298 
1299 
I 300 
I 302]}3 
I 303, 


3yTl 26050 
$z1 129400 


3,113 36091 


Folk; aol 


Þ1139433 
$31142773 


1142773 | 


Num Log aritbns 


_—_ Lagar ith ith, 


1331 3,124r750 
1332 331245042 
1333 31248301 


1334 3z1251558 | 136g 


1335 3z1254513 | 


1366 


1367 
1368 


1370 


3,1354507| 
131 357685| 


31360861 


2,1 364034 
Ig! ?y1 357 206 206 


1336 331258064 I371|',1370374 
1337 331261314 | 1372| "51273541 


1304!} 
3zI1156105 


1340 3,1271045 


331162756 | 
WOROGO7F | 
321169396 | 
[172713 | 


3, 117602 -7 
3z1179338 


1278 3,1065308 | 1313 3,1182647 
1279 3z1068705 [1314 7Q4t185954 
11280 nfm I}315 3,11892 57 


I281 
1282 
1283 
1284 
1285 


34107549! 


1316 3,tig2559 


31078880 | 1317 241195858 
331082266 [1318 3z1 99154 | 
zzto85650 | 1319 3,12024448 | 
(1320: *21205739 


3,1089031 


ol T59432-| 8 


341 331274256 
342 331277525 
1343 331280760 
1344 33128 3993 
1345 3,1287223 


7 1346, 3, 1290450 


1347 31293678 
1348 3,1296899 
1349 Ht 3zooItg 
1350 3,1303338 


1384 


1375 


1376 
137 


3,1149444 | 1338'3,1264561 | 1377 LS 5 
3$,'152776 | 1339 331267806 | 1374 


"I 379567 
'y138 3027 


\351 386184 
1339339 


3z1 395643) 


1378 3,7 392492 
37s 
I 38 


I J3S1 
I 382 
1383 


I 385 


Þ1398791 


71401937. 
31405080 
331408 222) 
341411361 
1414498, 


1351|3,t306553 
1352[3,1309767 
1353357 312978 
t3543,1316187 
1355/13>t319393 


1 386 
I 387 
1388 
1389 
1390 


31417632 
331420765! 
31423895 
$>1 427022 
$14 30145, 


1286 
I 237 
1288 
[3289 
I190 


3,1092410 
z,1095735 
3J,lOg99I5g 
zoTlo2y2g | 


1321 3,1209028 
1322 3,1212314 


1323|3,1215598 
1324 3,1218880 


3zt 05397 1325 341222159 


I2g1|j} 
I 292 
I293 


1294 
1295| 


32[109262 
3o1112625 
3>I115985 
31119343 


1356/37 322597 
1357,/»1325798 
1358/3x1328998 
13591332195 


1360 


1326! ,3»1225435 
1327 341228709 
1328 3,1231981 
1329 391235250 


3z1122698 1330 3z1238516 


1361 
1362 
wt 


h36g 


3341335389 
3413 38581 | 
341341772 | 


I391 
I 392 
1.393 
139 


231433271 
331436393 
33143951 
391442628 


1395131445743 


I 1396 7,1448854 
1397132145196 


341344958 | 1398}3,1455071 


341348144 
3,1351326 


1 399}33145817 
1.40013, 1467280 


Num Logarithm \ \ Num 


1401 
11402 
1403 
11404 
1405 


141464381 
2 31.467450 
Fl4705377 
34147307" 
31476763 


1.406 
I 407 
1409 
1409 
1.410 


I4101 
1412 
1413 


331479553 
3z1452941 
3,1486026 
3zl4qoglIO 
$y1492191 


21495270 
341493347 
3,1 501422 


141413 


141 51321 597564] 


I416 
I417 
I418 
1419 
I 420 


421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 


1429 


3z1 504494 


3,1510632 
3z15136g9 
341 516762 
J,1519824 
3,1 522883 


3,1 525941 
3,1 528996 
331532049 


3,1535100 
> 538149 


3,1 541195 


331 $47 282 
31,550322 


1430/3zt 553360 


1431 
1432 


3,1556396 
3>1 559430 


143 


331562462 


143313 
1434/331 565491 
5'3z1 568519 


Legarithrs 
331 571544 
341574560 
3»[ $77559 


3,1 580608 
3o1 583625 


3ol 509653 
3,1592663 
331595072 
331 598674 
Zz1001683 
3,1604685 


1331 607686 


3,1610684 


©[33161 3680 


3zl 586640 | 


CHILIAS 7: 


_ Log arit hm 
1471|3,z1676127 
1472|3,1679078 
1473131652027 
1474 33168497) 
1 4751331687920 
147613,1690863 
1477 331693505 
1478(3z1 696744 
14793316 99682 
1480,3,1702617 
1481}3,1705550| 151 
1482/31 708482 
1483 3,17114I1 
1454 331714339 
1455391717264 


341616674 
331619666 
3z1622656 


341625644 
31628630 
3,1131614 
341634595 


1458, 
1459) 
I 460 


3»1637575 
3,1640553 


31643538 


\ 1461 
331544240 | 1462 


1463 
1464; 


1465] 


1466 
1467 


3,1646502 
3,1649474 
3,1652443 
3,1655411 
331658376 
3,1961 340" 
331664301 


1468 
I 


3,4667260 


1 


3,1670318 


1470}3,1673173 


I 486 3,1720188 
1407 3,1723110 
143d 351726029 
1489 31728947 
1490 331731863 
1491 3,1734776 
1492 331737688 
1493, 331749598 
494 743506 
149513,1740412 


1496/331749316| 1 
1497431752218 
I498(3,1 755115 
1499{3,175S016 
1 500j3g1760gI3 


I 501(3,1763807 
I 592(3,1 766699 


I jo 769599 


I504j3,1772478 
I50513,1775365 


Num Log Logar it hes 


1506, 
L507 
I'F- by 
l509,3 
IFIO 
IFH 
IFI2 
IFI3 
I514 
515 


= 


331778250 
391781132 
31.78401 3 
3 91 756892 


331739769 


3, 1792645 
?3zI795518 
3,1798389 
3,1S01259g 
3, 1804126 


I516 
517 
I518 
iflg 
I520 
I521 
I522 
I923 
I52 

1535 


31806992 
{,L50g9852 
3,1812718 
3,1815578 
391818436 
331821292 
3,1824146 
3,1 826999 
3,1829850 
3x1832698 


I 526 
I527 


341835545 
$,1838390 


I5 28, 
1529, 
1530 
531 
1532 
l533 
1334 
1535] 


3,1841233 
341544075 
$51 84691 
31849752 
2,185258 
3,185 5421 
2,1858253 
12,18610 


1536, 
1537 


2,1863g12 
34186773 


1 538341869563 
15391331 872366 


$549 


331875207 


G84 


CHILIAS 2. 


1541 F41 31 878026 


I 543 3,18583659 
[1 544 351586473 | 
545 3z1889285 
1546 341892095 
I 547 3>1994903 


I 549 321900514 
1550 3,1903317 
IS51 32,1906118, 


1555 3,191 7304 
r556 3190096 
L557 3,1922886 
I558|3,1925674 


I559/3,1928461 
I $60[3,19: 


1 542 331880844 | 


l 548 351897709. 


1552, 3,lgo8gr7. 
T553/3,1911714 | 
1554 3,1914510 | 


[1194 


1576 
1377 
I578 
1579 
I 55of: 
I581 
I5S2 

158} 
I 584 
555 
1586]; 
I 557 
I 58813, 
1589 
590 
I591 
I592 
1593 


3,1981070 
2z1953821 | 


3z199206s5 | 
31994909 | 


39200029} 


$59200JOJ2 | 
392005769 | 1 
2008505 | 


J9z20I 3971 
3,2016702 
J920I9431 
3,2022158 
392024883 


221986571 | 
32198921 19| 1616 2,2084414 


3>1997552 | 


——— OR 


352011239, 


| ann? rand 


I'561 
I 562 
1563 
I 564 
I 565 
I 566 
1567 
1568 
I 56g 
I 570 


3,1936810 
3>I9395 90 
341942367 
31945143 
31947917 
341950690 
331953460 
3,1956229 
331958996 


31934029 | 


I 596|3,2030329 
I 597/392033049 

I5g98 332035768 | | 
1599 332038485 | 
1600,3,2041200 | 
1601(3,2043973 
1602/3,2046625 
1003/33204933 5 
1604 352052044 | 
1605| 33054750 | 


If71 
I572 
1573 
I 574 


31 961 762 
31964525 
3,1967287 
3,1 970047 


1575 


3,1972806 


1606 3,2057455 
1607 32060159 


1608/3,2062 860 
1609|3,2065560 
1610 392068259 


Num Num Logarithms Num Logarit bns Num Lag arithm 


221975562 | 
331278317 | 1612 3,207; 650 


OO 0 IO AO TACO 


1611 34207095 F 


1613 3,2075 244 
1614 3,2079035 
IGIy5 3,208172 25 


1617 3,2087100 
I618 3,20897S5 
I619 332092405 
I620 332095150 


1621 ?,2097330 
1622 332100108 
1623 3352103135 
1624 332105860 


I625 392108534 


— O— — 


1626 3,?111205 
1627 3,2113876 
1628 3,2 116544 
1629 3,2119211 
I630 3,2121876 
1631 3,2124540 
1632/3,2127201 
1633|3,2129862 
I634 332132521 
1635332135173 
1636|3,2137833 
1637392140487 
1638|?,2143139 


1639392145789 | 1674 
1640332148438 | 1675]: 


—— 


Num Logarithm 


1646, 3z2 332164298 
1647 232166936 
1648 (392169592 
1649 312172206 
1650 352174539 
TIT 352177471) 
1652,3,2180100 
1653/3,2182728 
1054 3,2185355 
1655|3,2187989 
1656 3,21 90603] 
1657/3,2193225| 
1658 3, 21953545) 
1659,3,2198464 
32201081) 


192203696 
3322063 10 
3352202921: 
332211533) 
166513,2214742 
1666 
1667 
166d$ 
1669 
1670 


392216750 
3 52219356 
3$,2221 960 
292224563) 
332227165 
16711732229764 
1672 52232363 
167313 12234959 
792237555 
2240148 


1641|?, 


£044 22IFgols, 
164513,2161659 


2151086 | 1676 


1642/3,2153722 1677 
1643392156376 [1978 


332342740 
332245331 
3y2247920 
3392250507 

12253093 


1679 
1680 


mn 
_ A 


CHILIAsS 


1. 


1704 
1705 
1706 
1707 
1708 
1709 
I710 


392255677 
3,2258260 


3,2260841 


4\342263421 
3,2265999 


Logarichw | Num|Lo 


1716 
1717 
1718 
1719 
I720 


Jyz227LIFI 


[332275724 


342276296 
392278867 
3 12281436 

332284004 
392286570 
392289134 
332291697 
332294258 
3,2296818 
332399377 
392301934 
32304489 
342307043 
(732309596 
332312146 
2,231.4696 


$2317244 


3,2268576 


I721 
1722 
1723 
1724 


Logarithm 


332345173 
392347703 
3492350232 


3,2352759 
332355284 
392357809 


392360331 
3»236285} 
332365373 
172 5/392 367891 | 


1751 3,2432861 
1752/3 
1753/3,243 7019 
1754132440296 

1755332442771 
1756|3,42445245 
1757,342447718 
1758 3,245018g 
1759 3392452658 
1760/3,2455127 


I726[?, 
1727 


2370408 


$42372923 5 


1728332375437 
1729 332377950 
1730332280461 


I731',32382971 
1732352385479 


1733 
1734 


332387986 


3423 90qg1 


1735332392 2995 


1736 
I737)3z 
1738 
17391} 
17403 


392395497 

2397998 | 1772 3,2484636| 1807 
332400498 | 1773 3,2487087 | 1808 
52402996 1774 352489536 | 180g 


12405492 


342319790 
332322335 
392J 24879 
332327421 
332329961 


I711 
1712 
171} 
[1714 
is 


332332500 
33233503$ 

392337574 
3,2 340108 


332342641 


1741 
17.42 
1743 
1744 
1745 


352407988 1776 3,249443 O 
3,2410481 | 1777 342496874 
392412974 
33241 5465 
342417954 


14463,7420442 


r747 
1745) 
1749 
I750 


3 


3$,2422929 
33242 5415" 
32427898 


12430380 


1761|3,2457593 
7693 0400079 
1763123246 252 

1764392 464986 
176513 12467447 
1766 352469907 


1769 32477278 , 
1779 3,2 479733 
17713 12482186, 


1775 32491984 | 


177% 332499318 
1779/33 FOI759 
1780 3,250400 
17S1 3,2 50663 9 
17823,2509077 
1783|3,2511513 


92435741 | 


Num Logarithm { Num Num Logerithes 


1786 3,251881 5] 
1787 342521246 
1788/3 52522675; 


I791 
1792 
179: 
1794 
1795 
17:6 
1797 
79S 
1799 
I'500 


1765394 
178 5)3,2516382 


I Yo!1 


1767 32472365 | 180213 
I 768 352474823 | | I 803[7 


1804 


[1805 


I'©0|? 


1789 
I790 


392526103] 
332525530 
2492530956! 
332533380 
292535803} 
392538224 
32540645 
392543063| 
332545481 
52 547997) 
33z255O3lL2 
22231273 
342555137 
32557545] 
3,92559957| 
342562365 
[392564772 
392567177 
332569582 
392571984] 
3,2574386 
332576786 


IS11 
1812 
I813 
1814 
515 


32579184 
332 2581582| 
3,2583978 
392586373], 
332588766 


1816 


I 81713 


I81% 
819 


392591158 
52593549 
332 595939 
332598337 


1820 


3,260071 4 


% 


CHILIAS 2. 


| 


win 


1821 
1822 
1823 
1824 
1 526 
1527] 
1528|7 


\ Log arut * hn | 


332603099 


3,260 5484 
292607867 185 8/332 690457 
3 ,2610245 | 1859; 392692794 
I525[;y 


Da 


N Logarithm. [= Num Logaruh m 


Na, Lo Logarithn 


1856,3,2685780 | 1891 3,276691 5 


I 85713926881 I9 


261262 29 | | I ZOO 432 20695129 


32619762 


2,2022137 
ds LM bred + 
332626883 1 -66 
292629255 | 1967 
352 FRET 


352615008 | 1861], 697464 
3,26173d5 | 1862 FC 0949797 


1863|2 
1964]: 


52702125 


1327044359 
yy” 270678d 


3,270g116 
352711443 
332713709 
3,2716093 


1868 
LS0 9 


[892 3,2769211 


1 893/392 771506. | 


1894 3," 773300 
L895 33277609% 


| I 596, 39277D} $3 


— 
WG 
HD 


_ ,6361 | 1870 
2.263872 27 1871 


1 57 


1242643455 


2,2641092 | 19721; 


39271 $416 


31392725378 


1897 342780673 


1926 (352846563| 


I 927|3,2848817 
192$|\3,2851070 


[ 1929\3,28533 32 


nd Ls 


I932, 46 Jt 


$898 332722963 | 


1899/332785 250 
1900133278753 
1901/3,2789821 
L 902134279310) 
I 9031342794305 | 
I 904/3427 96669 
T 1905332798950 | 
1906|3,2501229 
190732803 507 


2,2645817 


232648178 1575 


232650538 
3,2652896 


1343 
1844 
1845 


332655253 
3,2657609 
332659964 


1847] 
1845 
1849 
1850 


x 846) 


3,2662317 
392664669 
3, 2667020 
392671717 


I 851 
1852 
1853 
}:854 


392 674064 
392676410 
342673754 
392681097 


_ 


392653439 


1874 


3,2727896 
$327 zOOT 3 
392732328 
352734643 
392736956 
34273 9268 


176 
1977 
1878 
1879 
1880 


332741538] 


i 90g 


342808059 


I910 332610334 


IgH 
I912 
913, 


3 ;,2812607 


3,42814879 | 
342917150 


1914/3,2$19419 


IgH5 


1881 
1882 


332743888 
3,27461 96 
1 88313,2748503 
18 3,2750899 
r885]3,2753113 


I916 
1917 
Ig18 
Ig919 
1920 


3z2821688 


3z\$23955 
3,298262231 
332328486 
332930759 
33283 ZOL2 


18861342755417 
18871392757719 


1921 


1922 
TI923 


332835274 


332837534 
342839793 


1924/3» 2842051 


1925 


3,2844397 


l93313,2062} 1 5 


1934,3,2064565 


193 5,3,256« $10] | 
| 19363,2869054 


| 1937[3,28712 90] 


[193 9, 


I93 (392973 3538 
3,2875778 


| 


1940 


| 1941 


I 9.42 
1943 


"| 


3,2878C17 
332980255 
3,20502492 
392884725 


19441332986g63 
19453 32889196 
t9 (392891435 
1947,342893659 
1 948|3»2895889 
1949/3»2898118 
1950(392900340 
1951|332902573 
I552/3» 2904799 
1953|34290J0A42 
I954}3,2909240 
1955 


312971469 


I 95633291 3688 
I957 33291 590 

958 3,2918127 
195 93 PRLT 
196@ 33293256 | 


Nnm Logarithm | Num Logarithme | 


1961 3492924776 
1962 3,2926990 
1963 3,2929203 
1964 3,293I1415 
I965 3,293 3626 


I996 3,3001605 

"997 3,3003781 
1998 33051955 
Ig99 3,300SI28 
2CO00 ?7,3o0lo?JwuwL 


CHILIAS 3. 
| Num|Logorithm, N 


20}! 


2072 


2034 
3035 


2032[? 


3341077099 
$930792} 7 

430817374 
3443083509 
3,3085644 


1 966 3z2935835 
1967 232935041 
I 968 3,29403FI 
[196g 352942457 
1970 332944663 | 
lg71 332946866 | 


2001 3,3012471 
2002 3,3014641 
' 260} 3,zo16809 
2094 3,3018977 | 2 


2005 397021144 
2006 343023309 


11972 332949069 | 2007 333025474 
1973 2,2951271 | 200g 3,3027637 
(1974332953471 | 2009 3,3029799 


1975 3-295 $671 


| 2070 2,303I961 


[1976 352957869 2011 3,3074121 


1977 332960067 | 
[1978 23296226} 


1979 332964458 


edn hor art of 
[1981 332 2968845 
1982 332971036 | 
1983/3,29073227 | 
1984 392975417 
198 51352977605 | 20: 
1986 392979792 
1987 3-2981 979 
1988342984164 
1989132686348 
3,2988531 x 


332990713 
342993893 
52995073 
52997251 

2999499 


1992 
1993 


1995 


2025 


201 2 3,2036280 
20T3 3,3038438 
2014 3,3040595 
2015 3,3042751 
23016 32304-4905 
20T7 333047059 
2018S 333049212 


| 2019 333051363 


2020 333053514 


2036 


2038 
2040 


2037 


333087778 
z083gg1g 


33309204, 


14309630, 


2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 


2051 
2052 
2053 
2054 


2021 3,005566J 
2022 333057812 
202313543059959 
2014]3,3062105 
343064250 
343066394 
2027/3,3068537 
2028/3,3070679 


2026 


2056 
2057 
2058 


393113299 


393117539 


343123889 


205 5[3z 
$,3130231 
333132343 
7393134454 


$,3098430 
3J,3$IOOFF7 
3931026854 
3,3104809g 
443106933 3 


333 109056 


3933 
333I11178 


393115420 


293119657 
3,3121774 


1,3126004 
3128118 


2059 


343236563 
2060/2,?1 38672 2 


206} 
2864 


2049343072820 
2030/3y3674960 


206 


2061 3) 3140780 
2062 3,3142887 
343144992 
333147097 
$133 149200 


Num um' Logs rithm 


2066 333151303 
2067 353153405 
2068, 3z3155505 
2069 3,3157605| 
:070(357159703 


34300417, | 20 


2071 
2072 
2073 


2075 
2070 


2079] 
2080 


2091 
2082 
2003) 
2084 
2085] 


2036 


*O77| 
oy 


\3,316180r| 
3,3163897. 
333165993: 


4\333168087 


343170181 


333172273] 
png 


3,3176455 
333 178545 
3z? 33? 18063 3 3} 
333182721) 
313 184807, 
353186893. 


3 ,3188977, 
3,319106r 


2087; 
2088 
2089 
2890 


2091 
2092 
2093 
2094 
2095 


3.319314} 
3,3 195224 
3,3 197305 
393199384 
3343201463 


343203540 
3,3205617 
3,3207692 
3,3209767 
3,3211840, 


2096 
2097 
2098 
2099 


3,3213913 


3,3215984 


3,3218055| 
393320124 


2100/3,7222192 


2101 3,7224260 
2102 7,327 
2103 3,2225393 
2104 343220457 | 
$2020 
4554 
2107 333236645 | 
2108 343238700 
2IO09 Jg32- 40706 | 
2110 1932420525 


2111 3,3244882 | 
2112 343246939 
2113343245995 
211.4 3,3251050 
2115 333253104] 


2116343255157 |21 
2017 3,3257209 | 
2118/3,32 _ 
2119 3,3206131 

2120 3,3263 35 359 
| 


353205407 | 
2122,3,3 267454 
212313,3 269500 
2124 3332 71 545 | 
2125343273589 | 
2126 3,32 343275633 
2127 333 277675 
21 28} 393279716 


ws] * a 
393) - 


. } 4 
$)y3- * 


2121 


| 21 


| 214? 


2129 


343281757 


2130[3,3183796 


2131[3»3285834 
213239328757 2 
21 33|2,3289909 
113433291944 


3 © 61? 7,3296012 
6327 \) 21371]3,3298045 
»34COU77 


» 


2IJ9 


2140], 


21.41 
21 42 


214-4 


2149333 
2150: 


2151|; 


2132 
215} 
oO, 2154 
STPY 
2156] 
2157 
21 55125 
| 2159 


 2160|}z334453 4537 | 
; | 2061 


2062 

206 3 
2864 
2055 


2166 


Nnm, Logoy uhm | Num|Logarithns 


i5 


. 3 
Yy\ 


TD 


$3310 


3 


33333 5488 2 
"3393 $30) 


33340557 | 2197 
3350565 | 2191 2, 


CHILIAS 


2171 


21 73; 
}J3O2108 
304135 

06167 | 
33oS195 | 


3537 


a4 


2176] 
2177} 


2179] 


4331224d 
| 2180] 


218113 
| 2182 
2132 


| 2184 
21 85 


© Q 
+ + 
) 


| 2188 


Md SI) OI AS AD 
3 8 I Þ ta 


=— 
_ 
wa 


| JENS 
2193 
2194 
2195 


2"? 246548 2196 


40514} 
4334252 6} 


21781333 


| 2186]; 
| 2157]: 
| 


2191]; 


352572 


* 
3 
2 
5 
I 
5 
3 
59 
Þ 


7 
by 
3 
3 
ba, 


354579 
343356585 


5393 


2167,343 358589 


21638 


343300593 


2169 3333 62596 


| 2I9y 
22O0© 


—_ —— 


Zo 


"*F 36659% | | 220 


2172, 35) 36559d) 


$43 370597 


2174/3»3372595 
21751333 374593 


333376509 


Jz3 378504 


300579 
343382 


3338485 


3,3 390337 
333 392520 


333394514 


343386557 | 2216 
332388547 2217;333457657 


Num Logarthm, Num; 1; Logarithns 


2206/74343605 5| 


2207 
2208 
2209 
2210 


> —_ 


22I1 


2212 


333 435023 

333449991; 
313441957, 
333443923, 
3434458857 
333447551, 


2213[33449814 


2214 
2215 


221813 


2219 333461573 


2220 


393408405 
333410356 
393412366 


147416323 
193418301 
3420277 
$93422252 
323424227 


2201 


343426200 


2202 3,3428173 
2203 3,3430145 
2204 3,343 3116 
3135 33293979 2170 3,3364597 2205 3,3434086 


3434517760 
13453737 
343455698 


43459615, 


333463530, 


222113,3465486| 


2222 


222013 
2227333477202 


222d 
2225 


(353407441 
22231333469395 
| 22241333471348 
| 2225133473300 


33475252 


333479152 
3,34ST1o1| 


293414345 | 2230 3)3483049 


2231 
2232 
2233 


[343484996 
343456942 


393488887, 


2234 3,3490832 
223513,3492775 
2236 33494719 
2237 ,3,3496660 
22381333498601 
2239343500541 
2240'3,3502480 


ta 


Ln ') "I _ 
t- ta ta ta . 
- = - V4 


| 


ld [22 
ta 

- 
* *r 


tS + 
ta 
QA 
PL 


CHILIAS 2. 


Nam Logarithm. | Mum Log. rithm Num Logarithm Num Logarithm 

22401393 JO44tg 2276 33571727 | 233 638000 | 2346 333703 280! 
2242/3,3506356 | 2277333573630 | 2312 3,3679373 | 2347 3,3 505131 
2243] 342508293 [2278 35575537 | 2313 3,3641756 , 2348/3,3706981 
2244]3,35102238 | 227933 577443 | 2514 33364363} 2349 243708830 
224513,3512163 | 22% 193 579349 | 2315 343645519 2350 3, 3710697 
246]3,3 514098 2281 rI5SH253 | 6343647386 2351 3,3712526| 
2247|343 5160 2282|} "3583156 [23 7.343 649260 23523»3714373 
2.45 DR 228? 223585059 2318} q3651174 2353|3,3716219 
12249]|353519895 | 2284[333 586961 | 251 )2 43653007 | 2354 3,3718055 
2250[3,3521825 | 2285|35} 588862 one 12654580 2355 333719909 
2251[3,z3523755 | 2286[3,3 590762 | 2 $,3655751 | 2256 3,3721753 
2 52[3z3 5256584 2287333 592662 2 [233658622  23571343723596 
2253][3,3527613 | 2288 343 594560 | 232313,3660492 | 2358343725438 
22541333 529539 | 2289]3z3 595458 | 2324 33662361 | 2359 3»37 27279 
2551393 537.465 | 2290[?93 593355 | 2325[3,3764230 | EE 9120 
225613,3533391 | 2291 393600251 | 2 613,3666097 2361/3,3730960 
22571393535316 | 2292]3z3602146 | 2 3,3 667964 —_ 1373 2799 
2258[233537239 | 2293[333 604041 | 2 3,3669830 | 2363[333734637 
22591393539162 | 229413z3605934| 2 333671695 | 2364333736475 
2260 $33 541054 | 2295 $33 607827 2330[3,3672559 2365343738311 
2261]3,3 543006, 2296]233609719 343675423 2366 3943740147 
2262]3,3544926| 2297, 3,3611610 [3,3677285 | 2367,3,3741983 
2263[3,3 546846 | 2298}3,3613500 343679147 | 2368|*,3743 $17 
22641333 548764 | 229913336153 90 3, 36SlooYg | 236912,3745651 
2265]3 343550642 |2300/33617278 3,2682869 | 2379 333747483 
2266/393552599| 2301|3z3619166 33684728 | 2371/3,3749316 
2267/343554515 | 2302|3,3621053 | 343686587 | 2372/3337 1147 
2268[343556430 | 2303/3343622939| 343688445 | 2373|733752977 
R640 230 04/3»362432 25 | 343690302 2374 33754807 
2270\333560259 2305 [333626709 | 0,3,3692159 | 2375|3,3756636 
2271/3,3562171 | 2306133362 8593 | 393694014 23761343758464 
22721343 564083 | 2207[343630476 393695869 | 2377 343760292 
2273|333 565994 | 2308[3,36323 58 13697723 | 2378 3, 3762118 
2274333567905 [2309133634239 43:3699576| 2379 33763944 
122751332 569814 2310 13636120 33370 1428 | 2; 80 2,376 576% 


— — —  — 


CHILIAS 2}. 


Nam Logarithm Num um Logarithm Num L1gorithm | | Num Loga rithm 
N | —— = 


23811327 1767594 2416 3 34305? 0969 ; | 2451]3z3893433 | 2486 3,3295501 I 
238 2,343769418 2417 3375327! 6 2452323895205 2457 357956758 
23831333772 240 2415 333534303 | 2453[343896975 | 243$ 3-3958504 
2284{2,3773062 2419 2,z3836359 (245 [333898746 | 243g 153960" 44 
2385 322774554 2420 3330ZZ1L5 þ ws {+1 1 ant Jad. | 2490 443961993 
23861393776704 2421 35103994) , 2-45 13992284 | 2491 3,30637}7 
2387133778524 2422 333841741 |2457]6>9 904252 | 2492}343295 5480 
2 | 881133780743 2423 3,?043534 | 2453|247 903519 | 2493133395722} 
2389];»3782161 2424 3,3945326 2459/3 3907555 | 2494343968964 
23907783979 24*5 33847117 ; 246023" 9093 51 | 2495435" 97070; 
2391135337057g6 2426 3,3045900 | 2 2461|3 3911116 2496, *,3972446 
2392 33, 3797012 24-7 » 33559690 2.460 1249128 O 14973,397418; 
279; i, 5789427 24:4 "6 O7 , 246 31333914044 i 2498 $93975924 
2294] \» 3791241 242g 333854275 | 2404[335910497 24991333 97 7003} 
2*95]3»379?055 2430 333550003 | 2465] 33915169 | 2500 732 97940; 
2396|?z3794565 2-431 3,385 7850 | 2466/3,3919931 [2501 $y gdIT 37 
2397[331796630 2432 333859636 | 2467]}, 421691 125923, $287 
2298[3,17905 492 2.443 33; $61421 ' 0495[33! 223452 1250} 13,3 95460) | 
2399 ',2800302 2.434 9300 3206 | 2469 $9Y2F211 2504\3z 1996243 
2400]3,3002112 2435 3,3564990 | 2470[333926969 | 2505, 133988077! 
2401]3,3203922 2.436 333806773 2471[3,3925727 ; 2506|3, 2989811 
24021333805730 2433 393863555 24721},3930485 ro713, 3097513 | 
2403[733807538 2438 33707037 [2473 iy 29322441 2408391993275 
2404133909345 2439 393972119 | [247-þ\»' 933997 | 25091343 995005 
240 5[393S11T1GH 2440 * 3z 573398 |2 2-475 33935752 | 2310þ3 13996737! 
2.406 243812956 2441 333 756790 12.476 3,3937506 | 2511 wa rene | 
2407] 2,3S14761 12442 3» * 11457 | 474 ?,3939200 | 2F1 213 ,4090190| 
2408/3,3816565 | 244} 2,38 1923) | 2476 2,3941013 | 2313(3,4001 925 
2409,3,3813368 [2444 357981012 2479 393942765 | 2514 3:490"63 
2410|2, 3820170 |2 2-445 3 93502 70 9 | 244.0 331944517 | 2515244005 35 
2411 1,3821972 2.4.46 338: 45 65 | 2481,3,7945268 | 2516; 3 40071 6 
241 213,3823773 [2-447 22886340 2482, 3,3948018 2517] 4208832 
241 3R,5325573 [2448 3, 38114 | 2483/3,3949767 | 2518| 44010557 
2414]3,3827373 [2449 323889888 | 2434 733951516 | 2519] 4401238: 
2425 327829171 '2450/2,3891661 | 2405, 3»3953264 | 25 ©! ,401400 5 


CHILIAS $* 


Num) Logarithm m | Num Logarithm, | Num|Logarithm _— Logarub* 
2521 3,401 5728 255613,4075608 |2591|34134674 2626|3,41 92947 
252213,4017451 | 2557344977307 |259213,4136350 | 2627|3,41 94601 
523|2,49019173 | 2558|3,4979005 | 259? [3,41 38025 | 2628|3,4196254 
2 524]3,4020893 | 2559334050703 | 2594|3,41 39700 | 2629, 3,4197906 
2525]2,4022614 | 2560134982400 | 2595/3,4341374 | 2630/3>41 99557 
252613,4024233 | 2561}?,4084096 | 2596[3,4143047 | 2631|3,4201 208 
2 52713,4026052 | 256213,4055791 | 2597]3,4144719 | 26321|3,4202859 
2525[394027771 | 2563[3,4057406 | 2598|*,41.46391 | 263} 394204509 
: 5291334029485 | 2564|3,4059180 |2599}?,414*%063 | 2634.3»42061 58 
2 5301324031205 2565134090074 | 2600]3,4149733 | 2635: 4207506 
2531[2,4032921 | 2566,3,4092567 | TI) 3$,4151-104 | 2636! 9 ,420945-4 
5321394034637 | 2567 224094259 | 2602 ',4153073 | 2637 3,4211101 
*53 3134036352 | 2568|3,4095950 | 2603}3,4154742 | 2638, 3,421 2748 
2534[334935066 | 2569} 334097641 | 2604 i441 56410 | 2639342143 94 
53 5]3+403 9700 | 2570| 734099331 | 2605|,41 55078 | 2640, 32421 6039 
:536/2,4041492 | 2571]3,4101021 | 2606 minak he: 3,421 7684 
253 712,4043205 | 2572[3,4102710 | 2607',,4161410 | 264213,4219328 
538[294044916 257313341043 95 2608|3,4163 076 | 2643|[3,4220972 
:$39(2,4046627 | 2574|*,4166085 | 260g, 23416. 4741 | 2644/3,4222614 
2540 2340453 37 ' $75] 34107771 | | 2610 34106405 26.45|2,4224257] 
25411",49250047 | 2576]344109459 2611 3,4168069 | 2646 3,4225898 
2542124051755 | 2577]3,4111144 | 2612|3,4169732 | 2647,3,4227539 
:543,354053463 | 257<[3,4112529 | 2613]3,4171394 | 2648 3,4229120 
2544 3,405 FLI71 | 257. |? 4114513 261412,4173056 | 2049, 3,4230820| 
2545]3,40956878 | 2550 3»4116197 | | 261 5/3 154174717 | | 2650/2,4232459) 
2546 Jy 2551 2,4117550 | 2616|3,4176377 E 2051 3,4234097 
£547 3,4060289 | 2582 3,4119562 | 2617|354178037 | 2652/3,4235735| 
*4aÞ), 154061994 2553 4121244 | 2618|}z41 79690 | 2653 [34237373] 
3698 2584; 34122925 | 261934181355} 2654 34423900 | 
[2 2550 3,4065403 3341 24605 | 2620/},4183015 | 2655] 334240645 
[*551)3 14067105 I5bs 3394126255 | 2621[3,4184670 2656/3 1424228r 
25 52/3,4060 807 | 2587[1,41 27964 | 262213,41863 27 2657334243916 
2553|3,4070508 | 2588] ',41 39642 | 2623\3,4187983 | 2658 3,4245550 
2554134072209 | 2589] 34131320 | 2624ſ3,4189638 | 2659 3,4247183 
2555/3,4073 909 | 25 9c | 94132998 | 2625 },4191293 | 2660 3,42485r6 


Nnm 
2661 
2662 
266} 
2604 
2665 
2666 
1667 
66812 
2669 
2670; 


2671 
2672 
2673 
2674 
2675 
2676; 
2677 
267d 
2679 
2680 


2681 
2682 
2682 
12684 
2685, 


2687 


2689 
2690 


my Logarithm, | NumiLog ar«/ a 


y+250 


"242557121 
34255 
334250972 
3,4255601 
14? —_ 
334201} 
3342634 's 
420511} 


C—_——  — ————_—_ 


3,426607 39 
3,42638365 
344209990 
334271614 
192773338 
334274861 
134276484 
2,4275106 
314427 0727 
23425 I 348 
3,4282968 
3,4284588 
344286257 
244287525 
334259442 


2686 2,4291060| 


3,4292677 


.6-812,4294293 


34295 goB 
3,4297522 


2691 
2692 
269? 
2694 
2695 


124299137 
3,4300751 
3,4302364 


prt203o7e 
44305588 


449 * 
3 442 3 2000 


: | 269g]: 


Sxv6; 


| 2704]? 
2705 


26961194 071: 
24 W 43 3 
2698} 
25 


2700{2 3441 


$44 4 I6dD «+ 
334315460 
e4320667 | 


2702 


2 /O 


— 


2706 
2707 
2708 
2709 
2710 
2711 
2712 


27117 


254326487 


943 2* 090 


3343-1295 
$1334) 2097 
13 ,4334490 
2714 
27%) 

2716|3,43392 3» 
27171343400 96 , 
271813243 342 494 
271913543 44092 
2720/234345639. 
| 272113,4347285 


|2732/3,43 48881 | 


$]3,43 50476 
3,43 52071 
3,4353665 
394355258 
2727)3,4356851 
272813,43 58444 
2729|3,436003 5 
2739/3,4361626 


2725 

2724 
2725 
2726 


09 | 2 
4 TO.jIg9} 2 
* | 029 ! 
| 27: 
24157 46 | 2726 
3 | 2727 


« cine? 4 | 


» 

347 
2994223270 | 
bk QQ » | 
$4 »24003 | 


*24329093 


' 


| 27-45 
2,42 36098 | 
3543 ) $7099 | | 


| 


2749» 


——_ _—_ 


| Num| 


273 v9 
2739 


2741 
2742 
2743 
2744 


| Logarithm 


(734363277 
2,4364807 


3 34324366296 
241334267955 


3,4369573 
3,4371161 
3342772745 
3-4374334 
324375920 
4377506 
344+) 7 9090 
344380674 
294382258 
334383041 


2745 
2746|3 
2747 


2749] 
27 ©7I® 


3.435 54234 


944307005 
3,43595587 
334390167 
14391747 
344393327 


2751 
2752 
2753 
2754 
2755) 
2756] 
2757; 
2758, 
2759] 
2760 


2761 
2762 
2763 
2764: 


7443 94906 
334? 96484 
3,4? 958062 
294399639 
3,4401216 
394402792 
394404368 
314405 943 
324407517 


224409091 


3,4410664 
344412237 
34441 3209 
334415380 


ey 


3441 6951 


2768 


2772 
2773 
2774 
2715 
2776 
2777 
2778 
2779 
2780 
2781 
2782 
2783 
2784; 
2785 
2786 
2787 
2788 
2789 


2790 
2791 
2792 
2793 
2794]: 
2795 


2769 
2770] 


2771; 


Num! Logarithm 


766 394418522 
2767 34420092 


394421661 
$94423229 
3 4424790 
344426365 
154427932 
254429499 
394431065 
394432630 
94434195 
24455759 
334437322 
244438885, 
394440447 
344442010 
$53444357! | 
324445132} 
394446692 
324448253 
394449811 
324451370] 
394452928 
3544544585 
T449004s 


3»4457598 
1244591 54 
25446070g| 
14462264 
2446301 S18 


2796 
2797 
2798 
2799, 


2800 


344653 71 
934466925 
334468477 
(334470029 
3,4471580 


* —- ld _ _ 
CCI ——— 
_—_—————— 


— 
SIS 


LP 


"I bh -AAq0 


' C4 = +> 


2803 
280 


(47468: 


2813 
2815 


bag 


4449golr53 
3,4491697 


1281 4/3,4493 241 


3,4494734 


2844: 
2845 
2846 
2847 


344539296 


314549323 
334542349 
34543575 


284 $3»4545400 
2849134546924 
2850134543449 


2816 
2817, 
2818 
2819 


28 20! 


[344953 26 


34497868 
34499410 
34500951 
3+4502491 


283 


283 
2824 


1825] 2,451 


2826 
2827 
2328 


$x4505570 


2821|3,4504031 
$1 3,4507109 


34598647 
24510184 
34521724 


(345133258 


0 © 


———— — 


2831[3,4549972 
285 213,4551495 


285313,3553018 


283.413»8$54540 
285 513445 56061 


2856134557583 
2857|3»45 59102 
285 $13,4560622 


28 593445621 42 


2869 
2861 


2862/3,4566696 | 


$6$213 | 2698394620984 
236413,4569730 


3>4563660 


14565179 


2 | 2876 


CHILIA'S 2. 


ms | Num 
2871 
2872 
2873 
2874 
2875 


2877 
2873 


2879 
2880 


Legarichns 


745017 
324581844 


3,4583356 


324584868 
34586378 


3>4589399 
3»4590g08 
344592417 


2881 
2882 
2883 
2884] 
2885 


2886 


4593925 | 291 


394595433 
324596940 
324598446 
34599953 
3,4601458 


2889 


2889 
289 


28 
28g5 


2897 


34602963 


24604468 ; 
2888$13,4605972 | 


2460 7475 


$78 
2691133461 0481 | 
2892[3,4611 983 
239313 »4613484 


»6614985 


28961334617986 


+461 9485 


d | 2899 Ne 


3,45 87839 | 2 


Num Logerithoe 


2926] 34662743 

2927}3 46692 27 

2928\3 466571 

2925/3 ,q466 1 
24616486 


2601 


4 


Nnm 


42941 
2942 
2943 
2944 
2945 
2946] 
2947 
2948 
2949 
2950 
2951 
2952 
-953 
2954 
2955 


2956 
2957 
2955 
2959 
2960 
2961 
2952 
296 } 
2964 


Logarithm | 


3,4684950 
($44686427 
34637903 
34559378 
3,46909853 


* > © OO Dune oe 


44092327 
3,4993801 
3,4095275 
34696743 
2,4693220 
3$,4699692 
$,470I16} 
$,4702634 
34704105 
1+#705575 


Num Logarithm Nuuj 


34707044 
!,4708513 


34712917 
334714384 
144715852 


'347 1 8782 


2965 
2966 
2967 


2969 
970 
2971 
29723 
2973 
2974 
2975 


2968] 


"24720247 


1324721711 | 


334723175 
3,4724639 
3,4726102 


354727564 


124717317 | 
2999 334769765 


2976 344736329 3Zoll 
2977 334737738 | Zol2 
297 - 34739247 | 301} 
2979 314749705 | 3014 
2980 344742163 | 3Ol5 
| 2016 


298 1 3,4743620 
2982 334745076 
2983 344740533 
2984 334747988 
2985 324749443 
2986 334750898 
2987 3,4752?52 
2988 3,47538506 
2959 34755259 


2990 334750712 


2991 3,475S164 
2992 334759616 


34709982 | 2993 34761067 
54711450 | 2994 594762513 


2995 334763968 
2996 3,4765418 


2998 3,4768316 


3000 334771212 
3001 3,4772660 
3002 3,4774107 


| 3003134775553 


3004134776999 
30051334778445 


1354729027 
3,47 0488 
324731949 
$473 3410 
3+4734870 


3006134779890 
3007/3»4781334 
3008 3,478 2778 
zoog, 394784222 


3019 34785 F665 


—_— = Jw_w—_—_—____ 


|Logarit hm 


2347>7103 
3,4700550 
34709991 
3»4791432 
31479257? 


3017 
ZOIS 
jzO1I9g 
202C 


ZO2l 
3 022 
3023 
3024 
3025 
J026 
3027 
2028 
3029 
3030 


_— — 


3031 
3032 
3033 
3024 
O35 
3036 
3037 
3038 
3039 
+040 
2041 
3 042 


24794313 
314795753 


334797192 


314798631 
3,4800059 
$2450 1507 
3,4502945 
3,4504381 
3,4805818 
$x48072 54 
3408689 
3,4S10124 
34811559 
3»4581299} 
3344814426 
3,481 5859 
324517292 
3,4018724 
44820156 
324821587 
3+4823018 
348 24448 
344825878 
3,4827307 
3,4828736 


3,4830164 
3,4831592 
3,4833019 


_ 


3045 


044 3,4834446 
24875873! 


3046 
3047 
3048 
3049 
3050 


| Num] Logarith ns 


34837299 
3248 3 37 25, 
3448401 50 
34341 574 


3>43842998| 


3051 
3052 
2OFJ 
3054 
3055 


4844422 2 
34845845 
3,48 47268 
3,4848690 
»,4850] 12 


3056| 
3057 
3055 
z059 
3060 
3061 
3062 
306 3 


3064 


— —— — —- 


3,4851533 
3,4352954 
4354275 
344855795 
34857214 
248 5863 3 
3486005 2 


344861470 
34486288 S| 


3065134864305 


3066 34865721] 
3067, 3,4867 138! 
30683,48685 54 
3069 3,4369969; 
307034871384 
3071|3,487 2798, 
307 |3,4874212 
3073|3,4875626 
3074 13,48 77939 
3075] 4878451 
3076/3,4879863 
3077 34881275 
3078|3,4882686 


3079|3»4884097 
| 3080 3,488550 


ws www 


CHILIA 


S 4+ 


Num 
207 


Nam Log arch 1 
34886917 


3082|3,4885326 


[3683 


\3084 


13085 


344389735 
34891144 
3 4592 552 


3116 
3117 
311$ 
z1tg, 


354935974 

24937368 
324938761 
334940154 


$152; 


Num; Logarir bus  Num|Zagar hm 
3151 34984484 


324985862 


3153|3,4987240 
J1 543449836 17 
3120 3349415 546 | 3155 34989994 


3086 344897959 | 322 21134942 2938 | 3156|3,49933 70 


$037 3,4395366 | 3122 2 £249443 29 


088 


3089 
n, 


2091 


2094 334905 203 | 3129 344954956 | mm 
3095 314906607, 3130 3,495 5443 


231596773 
3,43 98179 | 
34399585 | 


,3,4900990 


2096] 3,4908c0g 
309713 ,49094!2 
2098134491081 4 
3099 3,491 2216 


'2 l00[7,491 3617 | 


3 ro113,49150rs ; 
310213,4916418 , 
3103]3,4917878 


310434919217 | 
210513,4920516 


310 
3107 
2108 
3109 
tI10 


[2r11)3 
311213 
z11?} 


3114 


344922014 
34923413 
324924810 
34926207 | 


| 5 3157, 3,4992746 


| 312334945720 | 3158134994121 
31243,4947110| 315913»4995496 


3125 294345500 | 3160/7 ,4996 71 | 


3126 3,4949890. 3 3161 3,4998245 
$092[3 4992395 3127 3,4951279 | 3162 
1093'/3,4903799 | 3128 3,495 2667 | 3163 


3131 3,495683 x | 3166|3,500510g 
3167|2,5006481 
3165|3,5007852 
316g[3,5009222 
Jyjologg3| tn? 


3132 334953218 


3133 


3134 ?,4060990 
3135 3»4962375 


3136] 


3137 
3r39 


31393 
3149 


214t 


| 3142 


3143 


314959504 


3171 
3172 
3173 


134963761 
344965145 
344966529 | 
1496791 3 $174 
34969296 | 317513 
3,4970679. 7776 
344972062 | 3177 
254973444 | 3175 


3170 


295002365 


* 1551350037; 7 


3z501 1962 
345013332 
335014701 
3>S016069y 
325017437 
3,5013805 
3,502017 5 
345021539 


31.44 


34227604 | Pu long 


354974225 | 3179 


3,492 9000 | 
14930396 

997 Mt 

| 33493 a 6 


13146); 
314713 
3149 


3149 3,4981727 
3115[3,4934580 3150 3:4983106 | hho 


14977587 
13:4978967 
3,4980347. 


3182 
318} 


33502290) 


31803250242 7} 


3181]3,5625637| 


345027001 
245028366 


3184 3,5029731 


345021094 


Num EA 


318632503245 
3187 345033821 
3188,3,503518 
; 3 139 335036545 
319035037907 
3191 3,5039268 
3 192-3,5040629 
3193 335941989 


3194 335043 349 
3195 3259447099 
3196 3,5046068 


224999619 
p500 9992 | 3198 3,5048785 


3 197 3z*© 047426 


3199 3,5050I42 
3200 3,5051500 


—  —C—C———— 


3201 1,$05285F 


3202 3,5054213 
ae 235955569 


32103,506 5036 
J2 211/3,5066403 


»2L22,5067758 
\21 >,3,5069L07 
3 14 3,5070459 
321513, 5071810 
3216 3, 5073169 
31 713,507451 n 
321813,507586% 
3219|3,5077219 
2220 950785 59] 


2 


9245/3251 12147 


2463,5113485 
$247 3,511.48 23 
3 346 52116160 |: 
$2492,3,5117497 
250/3,5118834 | 328: 


$2443,54 10808 | : 


3395133508 
35134840] 3 
3951 36171 
39513750L] 3 


335138832 


3,5 F-40163 
$,5141491 
345142820 
329344749 


[35145478 


obs 


335 146805. 
329148133 


327 


2,51 49460 
251 50787 


3275]7231 $2143 
3276}3+41 $3439 | 3311 3,5199592 


251|3,5120170 


aHT DIAS 4. 


bm | Num, Num Log arithr 


235332176 | 329 


Tag 5173379 
3293/3»5174598 
3293 39517 $977 
3294 355177236 


32 72063951798 
a.  gr8tu8g 


299 519183823 


3360 32518513 9 
3301 3301 3»5186455 
3302335197771 
1103 3,51 89006 
3304325190400 
3305, yt gl7ls 
3306 3x51 93028 
3307 335 1 94347 
3308 355 195055 
3309 355 196908 


(33193251 g8280 


3277139154764 | 33 12345200903 
8 »91 5608g 


| 33131335 202214 
Fit 335203535 


RS 325204835 


a$213996 


= 58/3251 92506 | 


15215303 | 335855260867 


3295 25175554 [33303522 


»9225746, 
35227050 
$[3»$2283573 
3334 Seger 
3452 39955 
5330/11232360 
3,5 233562 
345234863, 
3339(3» 5336164 


374961237665 


3345|3>$ 245259. 
3347[32$246557 
3348135247854 
334 95248151) 


CHILIAYS 4» 


_— — - 


Num Legarichn | Num Logarithm 


3379 
3380) 


[345273721 


4135281451 


I,5 264685 
3,5265977 


35267269 


3396 


12»5.309677 


3397'3,5310955 


3398 


3339 3123234 
3,5263560 \ 3399\3,5313512 
3,5269857 | 34-0 


3,52710141 | 34073, 5316066 | 


$,5272431 


| 


3,527 FOlro 
315270299 
F,5377588 
7,5278876 
7,$2%016J3 


335282738 
},3254024 
3>y285711 
8135286596 
3, 5287882 
3,52891 67 


IN 


J,5290452 


13841 
33$3 


| 
[2786 
3387] 
[338% 
13359 
Roe 


; 


#1 


P3291 736 
| 3$,5293020 
13384[]3»5294303 
3385335295587 


3,532g81 52 
335299474 
325100716 


3460813 


jy 5296869 


25301997 


F 
p 


i 


145104 F 
135 3JOJS; 
1339 3,570 
3795 34530 


r[:,$303278 | 


340? 


3404 
3405| 
3406 
3407 


3409 
3410/7,53: 
3411 

3-432 
3413 
3414 


335317343 


395319595 | 
3933 21I7I | 


"453 26270 
20337544 


$353 30090 
339331363 
495332635 


34175 


3>53 33907 


3416 


435335179 


3417 
J4T78 
341 

gr. 


3453 36450 
395337721 
3,5338991 


3,5540261 


3 421 
$422 
3423 


335 34ro31 
335342800 
15344069 


1424135345238 
3425 3,53 46606 


: 


[335314789 


Num Fogarnhm Nuin Logarithne' 
3431/35 354207 


3432 
3433 
3434 

2435 
3430 


3437 
3493/3531 867g, 3432/335363059 


3439 
3440 


344-4 
3445 


3447 
3448 
3449 
345c 


$45 355473 
2535350735 
335355003 
$55 359267 
3 $3005 32 
t,536r795 


3395364722 
335365504 


335322446 | 3441725 3 366847 
4,93 23721 |.3442/3,5 368109 
1$324996 | 3443/3-3369370 


| 2 


335328817 | 3446 355373153 


335 370631 
335371592 


335374473 
335375672 
335 370932 
395378191 


3457 
3452 
1453 
3454 
3455 


325379450 
[35380708 
225381966 [3 
235 383227 
325384481 


3456|2,53857 57 


345 


458); 


459] 


3»5 386994 
355 388250 
3,5389506 


246035 325390761 
:46r 35392016 


3462 3,539 3271 
343 255 394525 


3464 abode] 


C— Cee I es <——_—_ — 


Hh 3 


| 


3498 345438198 
3499 
35co 


CE — — —— 


3466, 3,5 3982 $6] 
3457 3153 99538 
3468, 245400791 
3469 3,5402043| 
INSERT 


3471 335404546; 
3472133549 5797] 
34735407048! 
3474 335408298! 
34751135409548| 


3476, 355410798 
347 (35412047, 
3478355413296 
3479155414544] 
3450 33541 5792 
2481 [325417046 7040 
34821 7,5418282] 
3433]3>5419535 
3454355420781 
3485]3,5422028 
3486[3,5423274 
348730542 24519} 
2489135427016 
3499/2,54282 54] 
3491/155429498 
5432133543 0742} 
3493/33 5431986 
3-194 3,543 3229), 
3495 $,5434472 


2496 335435714 
3497 3»5436956 


345439439 
354406: 0. 


PHILIAS 4. 


Num 
FOl 
FO2 

3503 

$504 

i595 

1506 

3507 

3503 

3509 

3510 

3511 

3512 

3513 

3514 

35r'5 

3516 

3517 

3518 

3519 

(3 520 

3521 

3522 

3523 

3524 

3525 


4 


Logarichns | Num Log arithm 


395441921 
3,5443161 
335444421 
345 445641 
35445880 


3,5445119 


315451534 
$3545 3071 


335449355 | 3547) 
335459596 | 3543355493712 | 


353613,5485123 
35.3713 ,5436351 
35381145487578 
3539345488506 
3 $403,5490033 


3541,3>5491 259 
3 $42/3,5492486 


3544 345494937 
3 545.3»5496162 


345454308 


3,5456781 
3,5458017 
345459253 


2,5460489 
3345461724 
3»5462958 
3,5464193 
335465427 
334466660 
735467894 
335469126 
345470359 
"25471591 


3526 
352 

3528 
3529 
13530 
3531 


3533 
b53 


3534. 
535 35483394 


355472823 
335474955 
235475286 
335476517 
$5477745 
35473977 
345450207 
35431436 
335482665 


335455545 


3546 3,5497387 
3547 345498612 
3548 3,5499836 
3549 3,5501060 
3550 325502283 
3551 335503507 
3552 3,5504730 
3553 3,5505952 


3 554 345507174 
3555. 3z5508396 


3 556|3»5 509618 
355$713,55t0839 


3558 
3559 
3560 


3,5 512059 
3,5513280 


395514500 


3561 
3562 
3563 
3564 
3565 
3566 
3567 
3568 


345515720 
335516939 
335518158 
3495519377 


3,552181 3 
335523031 
335 524248 


3569 


[355525465 


Num, Logarichm 


3 5711345527898 
3572395 529114 
357 11345539330 
3574345531545 
3575]3>5 $32760 


3 576,335 533973 
3577 
35781335 536403 
3579145537617 
3580,3,55 33830 


3 581]3z5 540043 
35821]3,5541256 
3 58313,5542469 
358433,5543680 
3 5851345 544392 


35861335 546103 
25871335 547314 
3 5881335 548524 


3z5 535189 | 


Num Logarithm 
3606 3,5570257, 
3607 3,5571461 
3608 3,5 572665; 
3609 3,5573869 
SD LHAEL 
3611 3,5576275' 
3612 3,5577477, 
3613 3,5 578680 


3614 3,5579881 
3615 3,558108; 


3 589/395 549735 
-3590(3z5 550944 
3591{355552154 
3592{335553263 
3593 355 554572 
3594335 555781 
3 59513z5 556989 
3596345558797 


3597 
3598 
3599 
3600 
3601 
3602 
3603 
3604 


| 3695 


3x5 55 9404 
345560612 


2,5561818 


345563925 


395564231 
325 565437 
3,5 566643 
3z5 567848 


3616 3,5 582284 
3617 2,5583485, 
3618 3,5 584686; 
3619 3,5585886 
3620/3,5 587086| 
3621|3,5 588285 
3622/3,5389484. 
$623 ares] 
3024/3,3 591952 
3625]'25593080 
3626135594278, 
36273»5595476| 
362 395596673] 
3629|3,5597370 
3630] 3,5 599066 
3631] 3,560026? 
3632/3,560145Þ, 
3633]3,5602654 
3634343603849 
363 51325605044, 
3636|3,560633%9, 
3637/3y 
363 
3639 3,$609829, 


o& 


3,5 569053 | 3649 3,5611014 


$570335 526682 


A ge OO OT—s —_— _ 


— —— —- 
a Ts A 
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CHILIAS 4. 


Nu m 


13642 
13643 


1364413 


136453 
13646 
3647 
3645 
364, 
3650 


3641 


Logarithm | Num 
3,561 2207 


3z5613399 
3,5614592 


2561 5784 
325616975 
3,5618167 
3,5619358 
3,5620548 
3,5621739 
3 ,$622929 


urn Logarithm Num 
3676135653755 | 3711 


3677345654936 
3678|z,5656117 


3679 
3680 
2681 
3682 


3683 
3654 
3645 


335657298 
13»5658478 
35659658 
325660838 
3,5662017 
3,5663196 
335064375 


3651 
65% 
3653 


3655 


36543 


3,$624118 
325625308 
3,5626497 
45627685 
325628874 


3686/3,5665 553 


3687) 
2688 


345666731 
3566 7999 


368g(3,566g087 
3 690, 335670264 


3656 
3657 
3658 


[3659 
3660 


345630062 
325631250 
325632437 
3,563 3624 
3,5$634811 


2661 
3662 
3663 
3664 


345635997 
345637183 
3357383 69 
345639555 


{7665 
3667 
366 


3669 
3670 


ONO 


$235 lh 


335643 r09 
3 45644293 | 
3,5643477 
345646661 


3671 
367 


3691 
3692 
3693 


325671440 


395672617 
335673793 


3694 335674969 


3695 
3696 
3697 
3695 


3699 
3700 


— —— 


3701I 
3702 
3703 
3794 
3705 


325679144 
345677320 
335678494 
345679669 
3>5630843 
345682017 
3,5683193 
3,0684364 
3,5685537 
1,5686710 
3,56$7382 


35647844 


21345649027 


3673 
- 


345640209 
3z5631392 


3675135642573 


3706 
3707 
3708 
3709 
3710 


345689054 
395 690226 
3,5691397 
395692568 


3»5693739 


$4 


3-71 
3712 


371313 


3714 


371513 


Logarithns 


Num L 


35694910 
245696080 
15697249 
745698419 
5699588 


3746 
3747, 
3748 
$749, 
3750 


ogarithm 


225735678 
395736837 
335737990 
345739154 
395740313 


3716 
3717 
3718 
3719 
3720 
3721 

3722 
3723 
3724 
3725 
3726 


325700757 
345701926 
395793094 
3y5 704262 
315795429 


3751 
3752 
3753 
3754 
3755 


395741471 
3, 5742628 
335743786 
335 744943 
345746099] 


3,5706597 
335707764 
35700930 
335710097 
335701363 


345712428 | 3 


7s 
3728 


3729, 335715924 
3739139571 7987 


373113,5718252 


3732 


3733[3,5720580 


3734 
3735 


335713594 
325714759 


335719416 


3,5721743 
345722906 


3736 
3737 
3738 
3739 
3749 


345724009 
295725231 
345726393 
335727555 
335728716 


3741 
3742 
3743 
744 
3745! 


335729877 
395731038 
3,5732198 
3:5733 358 


3756 
3757 
3758 
3759 
3700 


335747256 
335743412 
345749568 
335750723 
235751578 


376113,575 3933} 
3762 3,5754188 


3763 


3764;*,5756496 
37651345757650 


33575534? 


3760 325758803 


3757134575 9956 


376 


+770 


377? 
3772 
3773|: 
3774 
3715 


3776 


3719 


(335734518 


3759 


3769 335762261 


3777 
3778 325772620 


3, 5761109 


355763473 
345764565 


3457 65717 
2,5766868] 


3, 5768019 
235769169 
593 770321 
345771479, 


335773769). 
33577497 > 


h 


h 4 


CHILIAS 4. 


INumn Logar it (7 
781), 


8? 


— O— 


TY 7 760 07 


95 7792 63 
TI2,57795101 


395784100 
03700740 


14578368} 
335789528 
"25790773 | 
20325792018 | 


1o[JT2l5 
| 3313 3,5515359 


7>5|:,5780659 
. 2,5781 05 | 


395782953! 


5787515 


' 2822 3 


N Tn Lorarithn 


;316 75816057 
3817 345517222 


z319 2,5519497 
3520 ? \ 9552063 + 
IEA $851770 
or$22907 
3$2} 3,53824043 
3024 3z5J325179 


1825 3,5826314 
zV26 3,5327450 
3$27 3,592858I5 | 
| $930 3,993297*9] 
3329 3,5830354 | 


283 30 335831988 


'3 00/335 797936 


395798979 
,5FSOO!21 


3 Yon 
3do2}> 
3803 
3804 
2805 


3,580240s5 | 
3,580: 547 
335804688 | 


3 
[] 
—_ 

os 


5814 
7815 


34580 632 ,, 


13,5806969 


| 


35809110 


335009250 
: 5910339 


213,5811529 


| 


45312668 


-*c801263 


3796345793262 | (3831 3,8 833002 
3798335795550 | 383 3 355335388 
Hs hers ME 


3d 34 3355 36521 

3835 33583 7654 
3836 :583 8786 
3337] ',5839918 
383*]z,5541250 
383913,534:131 
32405893372 


2841] ,5844443 


Nun Logarithm 


Num Logay it hm 


3950 335355735 
395 2/2z5856863 
3953/3,5857990 
3854,3,5859rt7 
3855/3,5860244 


3856\3,5861 370 


3887 
3888 


3859|3,58647 43 


3560[3,5365873 
3851|3,5866998 
3862 245868123 
3863325869247 
3864, $.5870371 
*855/3,5871495 | 2 
3866)z,5872618 
386713597 3742 


—— —— 


3942 
384} 
3544 


345545574 
3 35 346704 
2,58473534 


334532534896} 
3846, 3,5850093 | 
| 847/335 351223 
3848/3,5852351 
3,5813807 \3349 345353479 
25814945 3850335854607 


3865|3,5874865 


| 3869,335875987 


3570 


[or 
3$72 


"5 77110 
, -$78232 
345379353 
298580475 
z588r595 
387525882717 
| 315883 38 
337713,5884958 
ſ2,5886073 
2,53887198 
15859317 


2,5889436 

2,5890555 | 
25891674 | 
2884[3,5892792 
2885/2,5892910 


ad 
& 

_ 
5 


HI 
Fl 
og 
— 


ee 


6} 


| 3891 
3557, 3,3862496 | 
385835963622 


| 


388 3, 895029] 
?z S896 4g 
3, 589726, 
3,589837g 
335899496, 
3, 5900612 
389213, 5901725] 
389313, $9028.44 
99590507 1959 


3889 
38go 


| 


89513,59050 75 
3 396|3,5906189 
339713,5907 304 
3808 3,5 908418 
3399|3z599953? 
3900,3,59106.46, 


3901[3,591t759 
39023,5912873 
32903[3z591 3935) 
3904\3»591 5ogb, 

3905 [25916210] 


3906315917321 
3907j3>$91843 4 
3993[3,991 9546 


| 3909|2,9920657, 


3910345921768 
3911/3,5922878 
391212,9923988 
391 3[3,5925098| 
3914/3,5926208 
3915135592 ZELS 


391625928427 

3917[3»59295 36 
3918[3,5930644 
391917, 1931753 
3920 235932861 


Num) Logaritbns va Logarithm 


[ozt 931132593 3965 


(392234593 5076 


\2922|[3455936183 


[292 


$92413y5 937290 
2925/3»59383 97 


1927'3355940609 
3928] 


5941715 


(3929\235942820 
[1930|2,5943925 


931 
1932 
1933 


393 


"97 


1939 


3459459030 
2,5946125 
3$,5947239 


192413359483 44 
$93 51145949447 


959FOFSH 
Iz59FI654 
ALLE 2757 


[3939] 349953860 


3942 
3943 


335954962 


13 940 
!941|3z 5956064 
$,5957176 


313958268 


1944(355959} 69| 


3945 


35960470 


3946,3,5961 571 
7947335962671 
1948'3,5963771 
949! 15964371 


3950 395965971 


$951 
3952 
3953 


3955! 


335969268 | 


3954 335970367 
1319 9721465 


355967070 | 
255968169 


| 


| 


—_—_—_—— 


9907 


of 
= =] 36009729 


3956 
3957 
2958 
3959 
3 9001? 


2961 


296? 
2964 
7965, 
2966] 
2967| 
3968] 

2969] 
*970, 


3971, 
4972, 
3978\* 
97-4 
3975 
976 
i977, 
1978 
$979 
3990 
31981 
2982 


— CCC oo 


1359732563 
49973660 
345974758 
295975d55 


CHILIAS 5, 


Nun 


235 976952 


1,5 980241 


*3981336} 


94595242 


2359 78094d 3996 
2 9621745979145 


145983527 | 


245984622 
7,5985717 

7,5986811 
"35937905 


33988999 
3y5 990092 
A at 
735992 
13990371 
255 994464 
»$5995550 
395996648 
»5997739 
395998831 
395999922 


7 ,600LO1 } 
298 217 
3954} 


4000210} 


hz 
3 9921? 


4001 
4002 
400 3 


4004 


4006 
4007 


[4913 
4013 
| 4014 2,0035774 


3993 
5994 
5995 


399 
3999 


4000! } 


wma, 


4008 
4009 
4010 


4011 


L ogarithm 


-—  - 


3,6010917 
40011905 
20012993 
06014080 
3,6015168 


— _————  ————_ 


296016255 


'zooly5I4 


26021685 
1906022771 
146023356 
3,0024941 
290026025 
1+6027109 
3,002819} 
3,6029277 | 
72960;0361 


396032527 
3,6033609 


4or5 


4017 
4018 


3,6034692 


3,6036855 


4016 10037937 


39603901 $ 
3,0040099 


3,0003}193 | 4019 2z604t180 


3985139 004253 | | 4020,2z 6042261 


"986 


3,600537? 
309006462 


P0Q7 FFI 
x6008640 


| 


4021, 


4923 


4924 3,60465830 


336043 341 


| 4022þ395 044421 


13,6045500 


| 492 513,0047959 


3,6031444 | 


[ 


2601741 | 
1 0428 | 


z90020600 | .| 


| 


| 


| 


| 405 2}? 


Num, Logarithns 


4026 
4027 
4028 
4029 

4030 


I —_ 


4040 


16048738] 


16049816 
x6052895| 

?,6051973 
399053050 
246054128 
*,6055205 
40056282; 
"310057359, 
26055435) 


[3,6059512) 


3,6060587 
2,606166}' 
296062738 
196063814 


4041 
4042/3 
4043 

4044 
4945 


2,6064888' 

4606596? 
3z60670 } 7 
JzOUOBLLE) 
226069185 


4046 
494713 
4045 


335070259 


26072 405 


| 4049] 20073478 


| 4050 
—_ 


403 3 
4954 
4955 
4056|} 


hay 

296075622 
,6076694 

326077766 

: 146079909 


| 
6080979) 


4057 
405d'; 
©9291 
40603 


,6082 yo 
"608; 120! 
16084190! 
326085260. 


(4061 
(4062 
4563 
4 64 
406 51: 
4066 


CHILIAS 5. 


5 = 
3,50863 70 
3,5087399 


3g60588463 
3990895? 7 
2,60g0605 


3,6091574 


4967 
4058 
4069] 
4070 
4D71 
4072 
4073 


4074 


©7513 


Lond; 
4977] 
{4078 
407 9 


030 


155092742 
335093809 

145094577 
$y5095944 
3,6097011 
3,6098078 
2,6099144 
3,6100210 

»6101276 
396102342 

3,6103407 
3,6104472 
3,6105537 
3,5126602 


[4081 
[4082 
408} 
4994 
408 5 


3,6107666 
2z6108730 
396109794 
3,6110857 
3,6111921 


4086 
4087 
14088 
403g 


3,6112984 


4090 


3 36114046 


3z$115109 
3»61 6171 
3,6117233 


Num Log ar it hms em 


4096 3,6123590 
4097 3,6124660 
4093 ?g6125720 
4999 39126779 
4100 3,6127839 
4101 2 6128898 
4102 3,6129957 
4103 },6131015 
4104 3,6132073 
4log ?y6133132 
4106 2,61} 34189 
4107 356135247 
4108 3,6136304 
4109 *26137361 
4110 2,6138418 
4111 3,6139475 
41 2 3,01405}1 
411 3 3,6141587 
411.4 ?,614264 

4115 26143698 
4116 3,6144754 
4117 7,6145809 
4118 3,6146863 
4119 3,6147918 
4120 *,6148972 
4121 3,6150026 
4122,:,6151080 
| 41231 g0152133 
4124[2,6153187 
?y6154240 


4091 
4092 
4093 


4994 
4095 


'3,6118295 


236119756 
336120417 
346121478 
3,6122539 


| 


4125]? 

4126[3,6155292 
4127 *,6156345 
41283 46157397 


4129 3261 58449 


4131 
4132|: 
4133 
4134 
4135 


4137] 


Num \Logarirhns 


41; 4136, 1961 6165805 


—S160593 
2,6161603 
3,6162654 
3,6163705 
346164755 


2,6166855 


4130/236159501 


4128136167905 
413916168954 
4140 [3,61 70003 
4141 3,6171052 
4142[3z6172101 
4142[3z6133149 
41 44 336174197 
4145[3361 75245 
4146 3,6176293 
4147, "26177340 
4148): ,6178387 
4149, 32617943 4 
4150 5O 3,6180481 


4174 
4175 


4169 6200; 9 
4170 23,6201 260 


4171 7,6202403 
4172]3620344}3| 
4173136204484 


3,6205 524 
3,6206565] 


4176 
4177 
4178 
4179 
4180 
4181 
4182 
4183 
4154 


46211763 


3,6 207605 
346208645, 
3,6 209684 
3,6210724 


3,6212802 
3,6213840 
3,6214579 
3,6215917 
3216955 


41 8513-221 


4151 2,6181527 
4r52/3,618257} 

41 5313,6183619 
41 54, 346184665 
4155 '7,6185710 
41 56 336186755 
4157 '2,6187800 
"41 FRI 361845 
4159]*,6189889 
4160|*,619093 3 


4186, 
4187 


4189 
4190] 


4188)3,6220067 


3z6217993 
236219030 


396221104 
340222140 


41 g1 
4192 
4193 
4194 
4195 


340223177 


3»>6224213 
346225249 
3 6226284 
332227320 


416113,6191977 
4162[3,6193021 
4163|3>6194064 
4164\3,6195107 


41 96 
4197 
4198 


346228355 
"26229350 
2,6230424) 
3,6231459 


4199 


4165:3,6196150 


4200 


326232493 


» |P> £344 i E—.: 


CHILIAS 5. 


ang 336235594 
42043 46336627 
4205|? 46237660 


4206|3, 6238693 
4207/3,6239725 
4208346240757 
4209/5 46241 789 
4210 3,6242521 
4211 335243852 
421 2/36244883 
4213|?,6245915 
4214(3y6246945 
421 5136247976 
4216 36249006 
4217 3 2,6250036 
4218 346251066 
4219 3,6252095 
ION | 
4221,3z6254153 
4222 347255182 
4223 3256211 
422413»6257239 
422 513 6258267 


Num Logarichm, 


Numl 


42363 1,6269559 | 4271 


4237 36270585 | 
4238 3,6271610 
4239 346272634 
4240 3,673659 
4241 30274683 
4242 3,0275703 
4243 33027673 
4244 39277754 


4245 3,6278777 


4246. 3,6679800 
4247 3,0250823 
4248 3z6281845 
4249 326282867 
4250 346263 889 


4251 3z6384911 
4252 3362385933 
4253 3,6286954 
4254 3>6287975 
4255 3z5288996 


4272 
4273 
4274 
4275 


Logarithm 
$,6305296 
336306312 
3,6307329 
3,6308345 
3,6309261 


4276 


[42 77 


44 239 
4230 

281 
4282 
4283 
4284 
4285 

286 
4287 
4288 


4289 
4290 


4256 3,6290016 


| 4257 326291036 


3,6292057 
346293076 
326294096 


4258 
4259 
4260 


4226[326259295 
4227|£,6260322 
4228[3,6261350 
422913 46262377 
4230130263404 


4261 
4262 


4263 


3,5295115 
362961 34 
3,6297153 
4264(3,6298172 
4065(3,6299190 


4291 
42921} 
4293 


4296 
4297 
4298 


| 4299 


4300 


423 136264430 
4332/3,6265457 
423313 396266483 | 


4234.3 6267509 


4335 36268534 


4266|3,6300208 
5.0 226 


4262[3,6302244 
4269136303262 
427093,6304279 


4301 
4303 
4303 


3»63 10377 
3,6311392 
3,631 2408 
336313423 


36314438 


3,6315452 
236316467 
2,6317481 
3,6318495 
296319508 
336329522 
335321535 
36322548 
36323560 


36324573 
3» 6325585 


$993 26597 
2,06 327609 


4294 3,6328620 
4295 346329632 


Num, Logarithm | 


4306 
4307 
4,08 
4309 
4320 
4311 
4312 
431} 
43143 
4315 
4?16 
4317 
4318 
4319 
4320 
4321 
4322 
43233 
4324 
472513 


36340740, 
336341349] 
356342757 
326343765| 


330344773 
36345780 
346346788 
9347795 
13 6348201 
326349908 


36350814 
EP 
3,63 3 52826 
3363 53832 
336354837, 
4321.3;6755843' 
3,63 yoSgh] 
16357852) 
16358857 
3263 59861) 


432 


4327 
4328 


3,6360865 
3,6361869 
2, 636287 2) 


4329] 3,6363876' 


433036364879, 


326339643 
34633 $ 1653 
36332664 
336333674 
396334555 
[3,6335694 
3,6? 36704 
346337713 


4304 3,63 38723 
430512,6339732 


4331; 


4332 
4333 


[3,6367887 
4334 3,636388g, 
4335h8, 6369891 


3z6365882 
3,6366884 


4336] 
4337,3,6371894| 
315637097 


4339 


4340 3z6374397 


36370893 


346373896} 


CHILI 


Cagerithm | 


1 — ——— 


| 3:5 375898 


513563798398 


1326387887 


36; 389882 


4 6376898 
16377393 
Wig | 


25380397 
23638 1396 
390382895 
$,6383394 


3236384893 
2»6385897 | 4386 3,6.4106$6 | 4424 


?,6 38688 39 | 


1,63 388942 | 


3 36390879 |4 


326391873 14392 2 "46426623 
6 392872 | 4393, 2,6427672 


{4380336414741 


' 438 


Num  Logarithm | 


4376136410773 
43 77 236411965 
437 » 33 \412755 
4379 3,6413749 
4381j3,641 5733 
4382 3,641 6724 
4383 3,6417715 
4384 3,6418705 
4385 36419696 


4) 44 16421676 


$,0.422666 4423 
Ks 3,642 23656 | 4424 
4390 335424645 | 4425 
391 36425634" 4426 
44" 7 
4428 


AS$- x. 


Num  Logarithm | Num. Logarith 


T4101 9,6445 371 444636479695 
4412136446355 4447} 936480671 


441} 


35645029! QLI 


+17 


4418j3,6.452 


7,6455205 
396456157 
336457169 
3399458151 
2464591 33 
3464601 14 

4646 rog95 

3,6462076 


4422 


35393869, 4394 3,642 6or | 4429[36453057 


3:6394865 | 395,3-5429589 
36395861 [43s 96 336430577, 4437 
jÞ>6? 96857. | 4397 7,64}1565; 
LE | 
326397852 | 4398 {50432552 


7 34039884 T.| 


© 


4370 


4371 
4372 


an [2,6402826 
4 6 


4373 
437 
4375" 


346407795 


144761 
4i4oe8r4 
3,6406802 2 


126408758 
',6409781 


4495133642 9459 
4496 x6430445 | 444 


4409346443401 
\ 4470 3,644, 


4399! 36433540 * 


1305639984: | 4296 3643452 4527 445 5 
4366 3,6100837/ 440T 356475514 4436 
4 672,6401833 4402) 2,6436500 4437 
4493,3,6437487 | 4433/3 


40 


4432 
4433 


6464037 
ber ara 
16465997 
146465977 


195467957 
7,6468936 


444 


35046991 5 
16470894 
16471873 


4439413,6438473 | 44393464 72851 


442 1330447430 
44953 130442416 


356444386 


4442); 
4433[2,9476763 
4444 336477740 44 
4445-246473718 


| 4449 3,6473830 


w_—  co-__ 


4447 36474808 
3464787585 | 


236451274 
257 | 
+41 9/396 453249 | 
442013,045 4223 


6447339 | 4448}396 4316.48] 
356443323 | 4449/3,6482624 
51229449307 | 4450! 326433600, 


| 4451[3964845 76/ 
4452 358485 552) 
44531359486527 
445436487500; 
#55]3:5488477 
4456] 356489451 
445713 56490416; 
4458{356491.401| 
4459:356492 375) 
4460136493 249 
4461]3 55494721 
44621$,649 $296 
446 3136496269 
4464j3,6497241 
H@ 3326498215 
4466{3,6499187 
4463336506160 
4468{3;zG5o\r 92 
4469{3,z6501T04 
+79, 336503075 
44711t,6504047) 


447 443,6505or 
2,650598 


| 4473) 
4474 3,65069 
4475 336507930 
$963 666899 
3497 430509871 
44446510841 


p44 4>6Fir8rr 
4480? 9512780 


CHILIAS x5. 


[Num Logarithts Num) Logarichas } Num Legarithim | um Log arirbns 
4481/3652 3750 | 4516356547579 | 4551|3,65h1068 | 4536 36614340 

448 2)3 6514719 | 4517 346548501 | 4553/3,6 58202; [4587 3,64t3387 
4483/3651 $687 45190 -6549463 4588 325616224 
4484/3z6516656 | 43tg3z65 50423 4339 2,6617181 
4485/3,6517624 | 4520/1165 51784 4550 2266181 47 
44386/2;6518593 | 4521/3,65 52345 459t3,661907;3 
4487/2 5519561 | 4522/t,6553306 4592/3,6610019 
4488|3,6520528 452 31305 54266 459}? 662096 
4489/3»6521496 | 4524 $165 55326 45943z6621910 

4490 316522463 | 452 5 326556786 [$995]3;6622855 
4491|?,6523430 | 4526 36557145 4990 346633%00 

I {4921346524397 | 4527 3>6558105 4997|{1;6624745 
4493}3;z6525364 | 4528 36519064 4998[$;6625690 
| Þf [4494/3,6526311 | 4529 36560033 | 456.4/7,6597 456 14599" 366266734 
| 695115527297 | 4536 26560988 460036637578 
96/3z6528263 | 4531 3,6561 941 4101346628523 

| I +497]3+0529a29 | 4532 05628gg 4502}332629466 
| 4498[3z65301g5 4533 3z6563857 4503j3,66304to 
44991346531160 | 4534 346564814 4504j3,6031353 
$091366532125 | 4535 316969779 4105}3:6673296 

| I 19911346533 090 | 4536316566730 4506134663 3229 
#$22}3565 34958 | 4937/" 16567688 4507\3»66 34182 
| 4503[3 4653 $or g | 45 35/3 $65 6804.5 | 4503j7 46635225 
| I 94331053 5984 | 45393569690 | 490913966 36667 
| 910136948 | 1540/356 i 70592 | 4575 4110246637009 
7 | #5951485 37913 | 4541350571515 4511)3,0635951 
459713 #538876 | 4542316571471 | 4 4513/3 06638893 

; 45093385 3 9839 | 4943/3365 73437 | 45728]3,3606758 | 4523/3 266398 35 
4509}3,6540803 | 4544316574383 | 4579]2,6607706 | 4514/3, 0640776| 

1 4119356541765 | 454513365752 39 | 4580[3,660865 5 | 451 5]3>6641717 
qt 4513 $205 42738. 45461338576294 4581? ,6609603 | 4916]3,6642658 
1 [12115543697 | 4547/3+6577250 | 4582]2,6610551 | 451 713,6643599 
1 [2336544653 | 4548/3165 78205 | 4383|-,6611499 | 4518]3,6644539 
1 £42413,6545616 | 45 fr915 |4Sl 612445 | 49 3,6645480 
ol N253:6546 yh | 45 50s 5 0114 | 454513,6613 393 4520 3:66464:26 


| 


CHILIAS 5. 


Num Log aruthm Num Log arithm | Num Logarithm NumLogarithm, _ 
[3621]; 2,0647360 |46561]3,6680130 |. 4691 3,6712654 | 4726 36744937 ” 
4622 156648299 4657 3 ,6681092 4692 3,671 3580 4727336745852 470 
(4523 336649239 [4958 Ive 4693 3,6714506 | 4728:2,6746735 47 
4624/336650175 [465946682927 | 4694346715431 | 4729)6747693| | .-; 
[462 5/336651117 | 4660346683859 | 4695 : 5716356 4730336748611] F — 
[4626|3,6652056 4661]:,6684791 | 4696 3,6717281 | 4731123674952; 4 
(4627 390652995 466213,6685722 4697 3,5715206 4732133675044) , =w—_—_ 
4628|3,6053933 [4663336686654 | 4698 2,6719130 | 4733/3236751325| | ,-; 
14629] 336654873 | 4©6413,66875S5 4999 246720054 | 4734/3567 52283 477 
46 ;0j3,6655810 | 4665]z,6688516 | 4700,3,67201 79 473 51326753 200] © 
4631[3,6656748 | 4666|',6689447 | 4791{3,6721 503 | 3736\3»6754117 oo 
4632[336657685 | 496713,6690378 | 4792/2,6722826 4747156755034 177 
(4633|3,6658623 | 4668]3,6691 308 | 4703[3,6723750 | 4738} 36755951] bh 
4634|336659560| 4669]3,6692239 | 4794 336724673 | 473 9/3»5756867, iſ ,55, 
4635|2,6660497 | 4670]3,6693169 | 4795, 3,6725596 $740/9675778 i | 
4636[2,6661434 | 4671]3,6694099 | 4796 3,672651g | 4741 3367 58700, 4777 
14637]3,9662371 | 4672]2,6695028 | 4797 2,6727442 | 4742|'z6759615 4778 
4638[3,6663307 | 4673]335695958 | 4798 3,6728365 | 4743/3-670531] | 55, 
463913 ,6664244 | 4674j3,6696887 | 4799/3,6729287 4744] 16761447 fl :5%0 
4640[3,6665180 | 4675]3,6697816 4719336730209 |4745]337662362 wy 
4641|7,6966 11% | 4676|3,5698745 | 4723[3,6731131 | 4746/336763277 NN ;13, 
| 4642326667057 467756699574 | 47" 213,6732053 | 474713>6764191) WI .-34 
4643/3»%667g87 | 4678/3,6700603 | 4713|3,6732974 4748[2,676 5106 1g, 
[4644/3,6668922 467913,6701530| 47"43,6533896 | 4749/3,6766021! 8785] 
4545|315669857 LpL7c2499 47©313,6734%17 4759 3,$766936 47261; 
46463,6670792 4681136703389, 471%3,5735738 | 4751; 3,676785 aol 
4647 346671727 46823,6704314 | 4717]3,$736659 475 2/3»6768764 4188]; 
4648|33667 1691. | 468336705272 | 4718}2,6737579 | 4753/3»6769678 
[464936673 595. 4684136706169 | 4719/3,6738500 4754336770953 | 
4559/336674530 | 4655 36797096 | 4720/3,673 9420 HMLALRRY , 
4951/3,6675463 4686|3,6708023 472113,6740340 | 4756/3,6772418 
4652136076397 | 4687336708950 | 472213,6741 260 4757 3-677? 334 
453/3»6677331 468813,6709876 | 472313,6742179 br, 3567742 

465413 6678264 | 468 renee) rebar 75 913>677515 
463$:3:6679197.| 46991346711738 | 4725136744018 (476013677606 


— 


= a O > A _ 


CHILI ASs 5. 


Num 


— — — 


4761 
4762 


4763] 
4764] 


4765 
4706 
4767 
«47002 
4769 
4770 
4771 
4772 
477 


4774Þ» 


477) 
4770 


4777 


4778 


4779 


4780 


326780629 
396781540 
146782452 
3,6787362 
39794273 
45785184 | 


3,6786094 


490787004 
330797914 
6788824 
336789734 
340790043 


320791552 


196792461 


3,0793370 
3,67 794279 


Num 
4796 


4797 


4799 


4799 
48co 


4801] 


4802 
| 4803 
| 420433 


4S0$ 
4509 


4S10 


4d>11 


4812 


4813 


4814'3 35 6525061 
481 51336) 


4741]3,079F187 | 4816 


4782136796096 | 481 7 
436797004 | 481} 
336797912 4819 
335798319 | 482 4% ths 
1906/2 26799737 482] 
3,2800034 
COL II | 
3,6802448 


4733 
4784 
4735 


4707 
4758 


473g 


190 
$191 
192 
93, 


3,6803355 


3,6804262 
3,6805168 
3,6806074 


4822 
4323 
4324 
4825 
4826(3,63; 
| 432713 
4828 


7943 ,68069$0 
795 3,6807886 


4329 
4830 


3»6$31371 
3,633 
3,0833173 | 
320334073 | 
326834973: 


36836773 
320337673 
$,6838572 


126339471 


Log arithm 


3z6508792 
3,6809697 
3,6810602 
3,6811507 
2,6812412 


3,681 3317 | 483 6 
340814222 | 4837 


4831 
| 4832/> 
4333 
4334 


3z681 5126 | 43383 

46516030 | 4$39\3,6847556 
4805136816934 | 4840 
4806/; 
49073 


36817838 
36818742 
3z6819645 | 
346820548 


4841]: 


4343 


330823256 | 
92005 


326825963 
3»682 6865 4851 
{36827766 | 4852 
$,6829668. 4852 
z6829569,| 4854 
36830470,| 4355 


2272 


103835873 


| 4842 


Nuim (Log arithne 


346549370 
$6841 269 


3»634216, 


330343066 
4535/3 6542965 


33560344863} $ 
3,6845761 


46846659 | 


246848454 


330849351 


336d 50245 


4544]? 
3x6821451 | 4845/3,6552938 
36822354 | 4846396853834 
4847 363854730 
4848 3,6055620 
4849 3z6856522 
4d50 33685741 1417 


3,6851145 
46852041 


316858313 3 
3z68 $9208 
3,6860103 
3660998, 
3,6861502 


4856 3,5862787 
4857 3,686 3681. 
485830864575 
4859396365469 
4860, 3,6866363 


Nuw Lo garithm 


4866 3y6871 721 
4867 356872613, 
4568 336872506 
4569 226874398, 
4870 3,6875 290; 
4871 336876181 
4372 3963877073 
4373359877964 
4574 3,0878855; 
4875 30879746! 


4892 


4876, 2968806 37; 
4877 3,0881528, 
4878,3,6882418 
48793 ,6883 } 05 
4880/3,68841 gs, 


— — 


48d1 346885088 
4882|3,6885978| 
4883,3,6886867| 
4884/3,6887756| 
4885|3 96885646, 
4886 36889535 
4887139390423 
4888|3,6091312 
488, (3»65 92200) 
4890326893089) | 
4591|3,0593 * 997} 

3,0894864, 
346895752 
326896640] 
320897527 


43.93 
#294 


4861,3,6868256 
4862.3 6868149 
4863 36869943 
4864 326869936 
4865/3,6870828| 


4396]3 6898414] 
4997 326899308) 
48g8 325900185, 
489g 3,6901074 
499 03,6901 961 


'CHILIAsS &, 


N win) 
490 
[4903 
49093 
+304 
(4995 
[4906|3 
4907 
[2"o8|; 
4909 
4910 


Logarith 
36902847 
356993733 
36904619 
3,0905505 
3,6906390 


3 16907377 
3? 690816! 
3*6909040 | 
3,6909930 
36910815! 


4911 
4912 
4913 
4914 
4975 


3,0911699 


um 
4936 
4937 


4938 
4939 
4949 
4941 


4942} 
49431|3,693 9906 


Logarithm 
356933753 
36934631 | 
$3693 55 
396936390 
325937269 


Num Logarithn Farithns | 


4971 3;6964438 
4972 3,6965311 
4973 346966185 
4974 3,6967058 
4975. 3,6967931 I 


ref | one 


36938148 
3,6939027 


4976, 346968804 
3,6969676 


497% 


3,691 2584 
3,691 3486 
3,0914352 
3z0915235 


4916 
4917 
4918 
4919 
4920 


396916119 
3,6917002 
3 26917885 
36918768 
316919651 


931 
4990 
(4923 


136 920534 


493 yy 56 3.6960942 | 
4933134693111 | 496536961816 503813,702358 
493 I93topt [49fi-696n6gs 

> 93 $13,6933872 *497013,6963564 $040/3,7024301 


346921416 


49443,5940785 
4945 3,694! 663 
4946 346942541 
your 3,0943419 
4948 3,6944297 
4949 346945174 
4950 3,6947052 
4951 3>6946929 
4952 3,6947806 
4953 3,654 8683 
4954 3,6949560 
4955 396 959437 
4956 3,89) 35951313 
49573,6952189 
49$®13,6953065 
49593695394! 
36934317 
11326955692 
346956568 


4960 


{ 4963136957443 


4964[3,6958318 
4955 316959193 | 5009 


wh 


4979 
49 go 
4981 
4982 
4983 
496 

4985 


4986 
4987 
4988 
4989 
4999 


4991 


336971421 
320972293 


3,6985355 


325970549 | 


396973165 
330974937 


3, 6974909 
$36 975780 


3697665 2 


346977523 


326973394 | 


Num; 


—= === 
16994908 


5006 
50O7 
5008 
500g 
5olo 


36994776 
2699964, 
3699751, 
; »699837, 


FOLL 
5o0l2 
SOL} 
gol 4 
1o15 


36099244 
3,7000111 
347000977 
33790154? 
339100270, 


5o16 
j017 


50 Ld 


FOL913 
$020 


397003575 
347004441 
39100F307 

337006172 
337907037 


J } C3 —”— R—_— _— A wmwocvwncicgc.al pl 


$O21 
5032/3 


2,6979264 F023 


3z6980t 35| 
3 3698100! L005 
3,6981876 
3,6982746 
29698 36 16 
3,6984485 


3_6g86224 


5025 


5029 


347007901 

327008767 
397009632 
337010496 
Jy70L 1361 


5036 


3,7012225 


503 


j033 


59 | $03 


; 


502 $134701 3957 
503913,7014816 
$o3c 3z7015680 
$031] 
| $932 


5034 


3g701 308g 


337016543 
3:70 17406 
3,791 $269 
3,J01 9132 


FO35 


3,701 9995 
3 7020857 


Num Logarithw/Num 


5041 3,7025167 
5042 3,7026028 
50.43 3,7926590 
5044 33792775) 
5045 337029612 
5040 337029472 
5047 3,7030333 
5045 3y703I193 


5£49 34793 2054 


5050 397932914 


ſoFI 347933774 
5052 397034633 


5076 
5077 
5078 
5079 
FOSO 


FoS81l 
5082 
5083 
5084 
5085 
FO8G 
5087 


5053 34703 549315088 


$054 397036352 
5055 $97937212 
5056 3,703 8071 
5057 39703892 

5058 397039788 
$059 37040647 
5060 37041 505 


5089 
5FOgo 


CO _—_— — 


FOgL 
FOg2 
5093 
5094 
5095 


5061 337042363 


5096 


| 
5062/3,7043221|5097 


$063|3,7044079/ 
397044937 


5064 


5098 


5099 


$065/3>7045794/5100 


5056 3,7&46652 


5067337047509, 
j068'3,7048 366! 


$069/3,7049223| 


5070[3,7050080 


$074. 3,7053505 5109 |3,7083359 | 53.4 
$07 5'2,7054360\51 10 3,7084209 ' 5145\3,711385-4 


FIOI 
FIOL 
5103 
5104 
5ro5 


CHILIAS 6. 


Logarithms 


3,705521L6 


3,7056072 ; 


| 337056927 


33705 7782. 


347058637 


35705 2492 
37060347 


3,7061201 ' 
3,7062055 | 


347062910 


— — — 


3,7063764 
3$,7094617 
3,7065471 
3,7066324 
?,796717% 


2,7068030 | 


3,7068834 


337<69787 | 
347070509 | 
397071442 | 


397072294 
3,7073140 
3,7073998 
3,7074550 
337975702 
3347076553 
397977405 
| 3,7075256 


Num Logarit hm | Num Logarithm 


—  — 


FIIr 3,7085059 ! 
Fl 12 3,7085908 | 
5113 ?,7086758 : 


FIT4 3,70d7607 


$5 3,70588456 


| 
| 


' 357979707 : 
3 7079957 
$072,2,7051792|5107 | 397081659 | $142|3,7111321 
$973/3,7052649/5108 | 3,708250g T hoirzon 


5116 3,7089305 


CI 7 ?,70gol54 
FIIS 3,7091c0} 


ſlg *,7091851 


5120 3,70927CO | 


F121 3,7093548 | 


F123 3,7094396 


5123 3,7995244 | 


5124 3,7096091 
$125 37096939 
5126 3,7098786 
F127 3,7098633 
51:8 3,7099480 


FI293,7100327 | 
5130 3,7loll74 | 
x27 | 


FI1313,7102020 | 
5132 3,7102866 
5133 3,7103713 
5134 3z7104559 


$135,197103404| 
5136\;3,97106250 


5137) 327107096 
5138S|},7107941 


5139337 105786 


5140 337109631 
$141|3,7110476 


337113010 


_— — - | 


5146 3,71146g8/ 
5147 347115542! 
5148 3,7116380 
5149 3z7117229 
$150 157418072 
FI51 3z,7118915 
F152 27119759 
F152 237120601 
5154 337121444 
FLF5 33 72222057 
F156 337123129 
5157 337123971 
F158 2, 7124813, 
5159 3,7125655) 
5160 3,7126497 
5161 3,7127339 
5162]3357128180' 
516313,71 29021 | 
5164[3,7129862 
5165]3,71 39793 
5166]3,7131544 
516713,7132355, 
F168]2, 7133225 | 
516g|3,7134065| 
5170 3,7 £34995 
5171137135745 
5172137136555 
5 173Þ357137425; 
517413 37135264 
$175]3971 39104 
$176]3,7139543 
5177 397 140752 
5178[3,7141620 
5$1791]347142459 
F15c13,7143298 


oy 


1 


CHILIAS 6. 


Num Logarit hm 


—— —— 


5$181/3,7144136 
5182/39714497+4 
5183|2,7145512 
5184 3,7146650 
5135727147458 


Num| Log arithn 


521613,7173376 

5217]3,7174208 
F218|3,7175041 
5219]3,7175873 
$220477 79703 
51863,7143325 5221]3,717 537 
5187'2 SE $3223371 75369 
518813271 50000 | 5223[37179200 
518 |1,7150837,| 5224 337130032 
$190,371 51674, 5225] 37180863 


| 


| 


[32 


Nu um Logarit hm 


$251 
J25- 
$33 
5254 
5255 


IP 7202420 

27203247 
3,7 204374 
1 ,7204901 
397205727 


5256 
5257, 
5258, 


397206554 
3347207350 
327208206 


5259 3,7209032 


60 3,7209857 


Num| 


5286] 


5287 


_—_ 
| $2893 
| $290 


F2g1 
5292 
3293 
5294 
5295 


FI gl 3,7152510| | $220 3,7 (81694 | 5261 3,7210683 
5192|3,7153347 | $227]3z7132525 | 5262 3,7211508 


$1931971 54153 "I 


— ——__ 
—— G— 


»|[2,7183356 | 5263 337213334 
229 7084 36 | [oo _— 59 


cp ann rneTh | 5266 3 \72 7214809 
5197 33715752 27 | $232,3,7136677 | 5267 3,721563}3 


[5198 3,71 58363 5233137137507 | 
5199337159198 $234 3,7188337. 
= 337160033 5235 3 97139167 
'$201 *,7160869. F2 $236 3,7189996 
5202 337161703 | 5237 3,7190826 

203 3,7162538, 52 239327191655 
5204 77163373 | 523 91357192 2484 
5205 337164207 $240]127193313 
5206 3,7165042 $2 41, 3,71 94142 
5207 337165876 $242/3373 94770 
5208 397166710 5243337195799 
5209 37167544 5 244 3,71 96627 
5210 337168377 $52 5245 37197455 


FELT ?,716g211 52 5246 3,71982 83 
5212 *,71 70044 2.47 37199111 
5.213 337170877 $248]8,71999] 8 
$214 ?z7171710 av0-od 4y. 200766 

F215 37172543_5250 13z7201593 


5268 
5269 


3,7216455 


337217202 | 
$270 33721-5106 | F305 


5271, 3,7218930 | 5306 


F272 
$273 
32/4 3 
3:75 
5270 
5277 
5378 
5279, 


337219754 
337220578 
197221401 
2372 2 1225 
1347223048 
(13,722 23871 
3,72246 94 
97227517 


5280,z 97 27 26339 


F281 
$282 
528312 
5234: 
5285 


3,7227162 
117327904 
,7228806 


337229528 


3,72 30450 


| 


— — 


| 


5296 
5297 
5298/3 
529913 


3520 
F3zZOl 
FJO2 
5303 
5304 


5307 
5308 
5509 
F3IO 
C3I1 
F312 
F313 
5314 
5315 


327250945 


3,72533gd 


5316 
57, 
5318, 

$319 
F320 


Logarithm 


357231272 


37232093 


337232914; 
1 5 33736, 
3972 27234557) 


3972 35375) 
127330190 
32723701 gf 
337237839 
237238660 
7239480! 
337240300 
2/241 120, 
37241939 
337242759 


3572 243578 
972 244397, 
$57245216| 
3,72460} «| 


337246354 
837247672) 


337245491) 
$37249309 
3,7250127) 


3,925176} 
3,7252581 


397254215 
aback, 
337255850 
3,7256667 
(337257483 
'3,725830? 
457259116 


hs == 


F322 


5326 


5325 


$331 


5335 


| mmrmmn—_ 


15336 


— 
F321) 


5323) 
5324 3,7262380 
53251397263196 


337259933 
3,7260749 
3,7261565 


337264012 


5327 347264827 


3,7265642 


$32913,7266457 
5330137267272 
[3,7268087 
5 32/3,7268g01 
$333 
$334/337270531 


J,7269716 


337271344 


347272158 


193373573 272972 
[533813,7273786 


5339; 


53 $340 


(5341 
$342 


337274599 
337275413 
[3,7276226 
327277939 


[$43/3972 277952 


5344 
3 $345 


397278664 
327379477 


5346 
15347 
5348; 
1349 
15350[3 


237280290 
3,7281101 
? 57281914 
397282726 
,7283538 


T7 


(357284349 


'$352;3,7285161 


$353 


337285972 


5354;3,72867%4 
$355 337287595 


5397 
| 5382 
538 


Num; 


535613 
335713 
5359 
5359 
5300 
F361 
F362 
5363 
5364 


5365 
5366 
530713 
5368 
5369/3 
537c 
537" 
5372 
$373 
537+ 
3.75 
5376 


337713 


5378 
5379 
5350 
5381 
5352 
5383 
5384 
5385 


[39/2 296507 


17299743 


37303785 | 


\Logarithm 
3,7288406 
57289216 

347290027 

3»7290838 

397291648 

347292458 

347293 268 
3y7294078 

337294888 

lot 4 


337297316 
3,7298125 
357298934 


3357 3O0OF5yl 
3»7301360 
$57 302168 


397302977 


337304593 
1] 305400 
3,7306208 


3,730701 5 


127307823 | 


CHILIAS 6. 
Logarith 1 ” ; Num Logarithm, 


Num 


$391 


F392? 
5393 
539 

5395 
5390[* 
539713 
5398 
5399 
5400 


5401 
5402 
5403 
5494 
5405 


3,7316693 
137317499 
3973 183 O04 
3973 19109 
37319914, 


591321524 
$,7322329 


347323930 


$37 324742 
397325546 
"37326350 
347327153 
337327957 


54063 


5407 
5408 
5499 
541c 
5411 
5412 
5413 
5414 
5475 


397308630| 5416 
35730943 a 
397310044 


57328760 
337329564 
337330367 
237331170 
357331973 
3,7332775 
337333578 
347334380 
$37335182 
$7:35985 


397336787 


54171337337588 
$415]; 2373358390 


337311051 | $419]2,7339197 
37311857 | $420 3:73 9993 


5386 


5350 


337312663 | 
341313470, 
3973 I 4276 
337315082 


$421 


5423 
5424 


542213 


3373215888 1425 


1347340794 
57341595 
3,7342396 
3,1243197 


247343997 | 


On70s! 
| $432/73 59598, 


' $43 8 


5426 3473 44798} 
5427 37345598 


| 542 28 3,7346398 


5429 327347193, 
222 37347998 


$431 5431337348798 


5433 37350397 


3573 23133 | 54 43»7351196| 


$43513»7351995 


$4361, 7352794 
347353 593] 
127354392 
3» 7355191 
33 73559389 


$441[3»7356787 
$442]3,7357585' 
5443/37 358383 
5444337359181 
5$4451*7359979 


5446|? 397361776 
$4471347361574 
5443]3»7362371]| 
54491397 363168 
5450|3,7363965| 


|. 


543 
5439 
3440 


—__ 


5451 
5452 
5453 
$454 


$458 


w 


2 


T—_ 


337364762, 
3»7365 558, 
337366355 
2,73671 Fr) 


545 513»7367948 


54561397 368744; 
397369040, 


337 77335; 


5459137371131 
$460137371926 


5461}? 97372722 
$46 2[2,727 517 
5463123737437 2 

$464/337275107 | 
5465 357375902 


546 7;? 17177491 
F46 8/273 75285 
546 913,73 79079 
(5470{3-7379873 
F171 2377 $0667 
$47 213,73 81451 
1473[*;7382254 
15474] "77 6508 
347517 13739 3871 
ont i973 8.465. 4 
547713573 85427 
1947 757 {86220 
47387017 
013,73 87806 


Wo —— —, 


?7:38598 


$743 
'97 ;gOIS2 | 
7790974; 
97? 91766 ; 


1545*+ 
15-485 


73 6-445 
1 9497 
[490 147 29572 
1 -191].37 96514 
15492 2! 27397 OF 
549? 37 98596 
54) 4.7 7 98986 
5495 337399677 


5466/2373 7 5696 


127389390, 


| 


| 


[337392558 | 5521; "37420177 | 
I97- 93 FO 5522? 


5426} 97420467 
(PE9T-Aypgorasp 
54958 

3499 * 
3509 ? 
F50n; 
F502 
5503. 
F5O} » 
2395 33740757; 
5526 3,74083 62 
) 307 2,7-40g915r 
$50 2,7429939 
509 3,7410728 

297 337411516 


F511 247412304 
$512/2,7485 3092 
3ST 312,741 2880 

5514'3,741 4668 | 
331512,741 5455 
5516; 332416243 
$$17.3,7417030 
FS > "97417817 
$519 jJ418604 | 
FE :0]>17419: 91 


1740627 , 


,. 27493206, 
37405995 


{ 


1742096 4 | 

57421750 | 
974*25+7 

74:3 
[5526] 57424109 
$272 1] [495 
F548 3,7425680 | 
5529 237425466 | 
) #8 8 374? FSTS. 7 


TE23 
$524 
552 5 


3 
& J 


CHILIAS 6. 
Num) -of arit hu: \ Nam Num Log arithns Nu 


| $547 "57440582 


m Logarithm 


— O—— > —  — — — 


5531 3,7428037 
5532 3, 7428822 


'37402047 | 5523 3,7429607 
274025 37 1 55 4737430392 


5535 2741176 


*37404416 | 413 $6 *,7431961 


+137 357432745 
4123 ?374}3530 


174967 i4| 4139 21434314 


4140 $2743 35095 
5+! ?,7435851 
5542 ?y7436665 
3343 357477449 
5544 *57438232 
5345 3,7439g0ls 
5546 137439799 


: $548 37441365 
3 549 7374421 47 
9559 33744? -930 
Foot 3537443712 
55522 \ 3/444-195 
5553, 317445277 
55543 17446059 


Num Num: Logarithm 


5566! (33245 5432 

5567 $37456212 
5 5681237456992 
5569 357457772 
5791337458552 


FS71T]}J 337459 
F572 357460111 
3 57313»74608409 
$574 337461679 
IN723449 


———— 


$576 3,7463228 
5577;5y7464006 
$5713» 746473; 


3% 
y32 


{3355 33745684r 


[$556 3,7447622 
557 37448404 
J55 "277449185 
3559117449967 
$500[3,6450748 
5561,2,7451529 
55621?,7452310 
| $563[3,7453091 
5564 237452871 
F565 397454652 


35791357405 564 

5580/7 74669 

F501[2, 7467120 

55822, 7467898 

5 58313, 7468676 

558413, 7469454 | 
558513374 937470232, [ 
5586] 37471009 2 
558713, 747177 | 5 
55B8[347472564 jb 
5589137473341 | 5 
5590135474115 th 
r5or747469 | [5 
5592[237475672 Þ [5 
5593973747644) 200 
5594115747725 77 
$595 327479001! = 
55$943,7478775 [553 
$5971 7479553, he. 
5598[1,7480329, fl [2-3 
5599]2,7481105 
560017481 80, 


CIHILIA 


S 6, 


Num 
560113 
'5602 
5603 
5604 
5605 
5606 
5607 
5608$[3 
(560g 
F010 
5611 
5612 
5613 
56014 
;6r5 
5616 
5617 
5618 
org 
(562013,74: 


—|— 


347483431 
337-4942 


397489629 
337490403 

157491177 
51491950 
57492724 
1327493495 
337494271 
397495044 
[3237495817 
327490590 
337497363 


35749813 I 36 
| 337498908 
562313,7499681 
$62413,7500453 
5625,3,7501225 


[5626|3,7501997 
562 3,750276g 
15628]137503541 
5629133750431 2 
5630} $ 1750503 4 
$631]t,7505855 
5632 
[5633] 

5634 


O21 
[5622 


357507398 
337508168 


5635337508939 


Log arith m | p | Num 
347482656 | 5636 


56371: 


137484981 | 563g 
337485756 | $640|'7512791 | $575/2,7537659 
3>7486531 | 5541 337513 $or | 56761 57 140424 
397487306 | 5642) 337514331 | 56 ,71 337541189 
3$,7458080 | 5643/3751 5100 | 56 #£ 357541954 
37488854 | 5644 33 7575870 | 5679! : 1257542719 


[$0453 37516639, 502 do; 3137 $43 40}3 | 


3,75097% 5671/1 
hed 567 
$078) 


337 $I2021 


$0. 74? 


I 37536596 
213 17507362 
3} "37 JIOE 26 
1753889: 


$646 '3,7517409 | $98 1]5,754429 48 
56.47 3,7518178$ | 50 68; [7545012 
5648 3,751 8947 | 5© 
5649 357519716 - 84 37546541 


$650 3,7520484 | 


$651 
5652 


5656 


(3,752 5862 


21337529699 


337521253 
3,7522022 | 50 


337525094 | 56g1 


337526229 | 5693 


337527397 | 5994 
37528164 | 56g5 


3,7528932 


337530466 


337531999 


3,7506626 | 


337531766 
337$ 33532 
327534298 


F7OI 


(39753 5055 


2,753 58315705 


5692 


5698 
133751232 | 569g 
F7OO 


570213 
5793 
3704 


137545777 | 


5\3,7547305 
3680/27 qe 
87; 3»7 548832 | 
5653 37522790 | 5688 
56543»7523558 | 5089 
3855 327524326 | 50g 


137547596 
337559359 
3»/JSII23 


327551889 
337552649 
$57553412 
337554175 
37 554907 
3>7555700 
337556462 
33755722 

337557987 
337558749 


| $723 337576337 
$724 37576996, 


Log arithm m Num \ Logarirbm Num Logarith* 


5706, 3375623 52318 
5707 357564079 
5708, 3,7564840 
5709 337565600 
$710 3,7566361 


5711 3,7567122 
5712 257567882 
5713 337568642 
5714 337565042 
$715 33757016% 
' $716 3,7570922 
' $717 337 $716>2| 
| $718 337571441 
5719 33/573201 
$720 37573960 
$721 347574719 
$722 357575479 


$725 327 $77755 
5726 337578518 
$727 3,7579272 
5728 3,75800; © 
5729 3,7580788| 
$730 37540545 


5731 337582304 
$7323 2758 3062] 
5733337583819 
$734 *37584577 
$735 237555334' 


3,755950, 

37560273 
347561034 
337561795 


337562556 


5736 3,75860g1 


$737 37586848| 
5738 3,7587605| 
573 9 37588362 
340 3575891 Ig 


I 43 


4 


Num Logerithns 
= 3,7539875 
$742133759063 2 
$743]37 591388 
$7441337$92144 
5745 27592 22960 


$7461»7593656 | 


$74713»7 594412 
$7491327595165 
57491327 195923 
F750,3»7596678 


575113375974 4 
5752[*»7598 189 
$75 313»7 598944 
5$754\ 57599699. 
$75 5137600453 


$756(3,760r2 208. 


15762 


5757327001962 
575813,7602717 


5760, 
5761 


IESD33 
337604979 
3,7605733 

631347006486 | 
$76413,7607240/ 
576513,790799} 
5766, 737078746 | 
(7674557069500 
5 7681347610253 
5769139761100F 
1770 $97 611758 


771 3,7612511 
$772,3,7613263 
577313975 14016 
) 774 337614763 


3773 327015520. 


5$759{34»760347? | 5754 3,7629785 


$776 337616272 
$777 347617024 
$77S 347617775 
$779 337615527 
5780 3,76192738 
5781 227620030 
5782 3,7620731 
5783 337621532 
$784 3,762228} 
5785 337623034 
5786 3,7522784 
5787 3,7624535 
5788 3,762 1285 
5389 ?,7626035 
$7903,7626786 
$791 37827536 
5792 3,7628286 
5793 327629035 


$795 347630934 
5796 3, 7032254 
$797 337632033 
; $798 337633752 
$792 7,7633531 
; 50D 3,7634280 


5801 3,763 5029 


CHILIAS 6. 
Num Logarithms \ 


5817 3,76469g1 


5802 3,7635777 | 
FI 3433763 36526 
5804|[',76 37274 
5803512, 7638022 
5306/3,7638770 
$507] 3,7639518 
5 803|3,7640266 
5809 3,764T014 
5310 327641761 


Num|Logarithm 
5811]?,7642509 
Fol 2/3,7543256 
5*1313,7644003 
5314 357644750 
$81 51327645497 
5816 3,7645244 


$818/2,76477*7 
5819 337643454 
5820 3,7643230 
5821 357643976 
5322 *3765072 2 
$823 397651468 
5824 337652214 
5825,3,7652959 
5026 37653705 
= 7. $376 54450 
29 337655195 
"Bag 17655941 
$830,3,76566$6 
5$31 3,7557430 
$832 ? 97650175 
58 3 37658920 
5824 237659664 
5835 307660499 
$836 3,7661153 
5837 337061897; 
5838 3,766264 : 
5839. *,7663385 
5840 37664128 
5841 37664872 
58.42 337665616 
5343. 27666359. 
5844 3,7667162 
5845 3766784; | 


5375 
5876 


Num Logarit h% 
5346 37668588 
5847 37669331 
Oe 337679074 
5849 337670815 
$850 322671559 
5851,3,7672301, 
58524 397673043, 
5853137673785 
5554 337674527 
$85 51337675269 
5$56,3,767601 1 
$857, 337976752 
5$853/337677494 
55; 9, 337678235| 
5860 3778976; 
5861, 237679717 
586 2 11:47680458/ 
5863|3,7681 199 
$364 37681940] 
5865'3,7682680 
5066; 137683921 
5867 3,7684161| 
5$68/3,7684501 
Fe 8691337685641 
5370 1y7686381, 
$871[3,76871 21 
5872[3,7687860, 
$873[2,7688600| 
5874[3,7689339 
2709007g 
237690%q1 


58771237691 557 
5878[337692296| 
5879 
5380 


227693035 
0 337693773 


CHILIAS 7. 


Num Logarith ws Num)Logarichm | Nun.| Logar ithns | Num; im; Logarntb, 
581 337694512 5916},7720282 | 5951] 3,7745899 | 598613,7771357) 


5882. 337695250 
5883 7,76959838 
5884 3,7696727 
5385 337697465 
5386 3,7695203 
5887 3,7698940 
5888 3,7699678 
5889 337700416 
5890 3377011 53 
5>g1 3,77018g9 
5892 337702627 

5393 347793 164 
5594 3,7704101 
5395 397704838 
5896 337705575 
5897 3,7706311 
5598 3,7707048 
5999 3.770774 
$90113,7709256 
5902,2,7709992 
5903/3,7710728 
5904 337711463 
$905[327712199 | 
5906(397712934 

5907397713670 

5908137714405 

$909(3,7715140, 
SgTo[3,771 5875 


5917[3,7721016 | 


5918[3»7721750 | 595? 
5919\*37 722483 
LL Jana <4 at duel 


592113,7723951 
5$922/337724604 
5$9231[337725417 
5924/3,7726150 
592 51337726884 | 
5926[3,7727616 | 
592713,7725349 | 
3928133772 9082 | 


5931|3,7731279 


5932327732011 | $967|3,7757560 | 6002 
$933/357732743 | 5968|3,77582388 6co3[3 
$934 t57733475 | 596937759016 | 6004 3,7784407 
$935|377 34297 | 5970/3»7759743 | 6005 3,7785130 


59711337760471 | 60c6 2,7785853 
5972(3»7761198 | 6007 3,7786576 
5973/3»7761 925 | 6008 337787299 
2,7762653 | 600g 3,7788022 
$949[37737864 | | $975|3»7763379 | 6010 37788745 


5976; 37764106 6011 3,7789467 
[3,7764333 | | 6o12/ 377901 go 
3477400 57 | 5978337765559  6013[3,7790912 
3,7740788 | 5979|3»7766286 , 6014 3,7791634 
337741519 | 5980 (337767912 | 6015) 


5936 37734939 
$937|347735670 
5938397736402 | 


| 5939 337737133 


5941 3,7738596 | 5976 
5942|3,77 39326 | 

$943 
5944]: 
5945| 


591 337716610 | | 
5$91213»7717344, 


' 5946|3 


5952[3,7746625 5987/3,7772093, 


5954}3,7745088 | 598g 
3955337748815 
$956 37749547 $991 
$957/3»7750276 | 5992 
5958337751005 | 5993 
$959 337751734 | 5994] 


5960 357732493 | 
5961 


596C:(3,7756532 


3 974|* 


3977 


37142249 | | | 5981 $57767738| 


5947137742979 | 5982|3,7768460 


337747359 | $988[3,7772815' 
33777 3543| 
337774265 


177531 71 | 59g6 
590213y7753920 | 5997 
5963337754648 | 5998|: 
592913,7729814 | 5964: 137755376 | $999 
$932137739547 | 596513 337756104 | 6000 


1377807%9 


2,7 7922 36 


237774993) 
3377757'8| 


237776443] 
17777167 
337777892] 


337778616| 
337719349 


2,77S0065 


397751513 


3,7782960 
5773 683 


3» 7792356 


327793078 
33779 380« 


(591 3/2377 18079 | 594813,7743710 | 5983|3,7769190 337794522 
591437718813 \5 94913»7744440 | 5984|[3,7769916 337795243 
591 51357719547 "$950(337745170 ' 5985|: 3,7 779642 | 6020/3,7795965 


I 1 4 


Num Logarit hns 


m— — — — —— — 


6921 337796686 
602237797495 
6023'3,7798129 
602-4 3,7798850 
toon 4\ L.4 ded 
6026 3,7200291 
6027 3,7301012 
$028/3,7801732 
602937302453 
6030337503173 
6031/3,7803893 

6032,3,7500461} 
003313,7805333 
6074 347506053 


60353,7306773 | 6970 3,7831887 
| 6071,3,7332692 


6036 $37007-492 
Co} 7 357 $0d212 
6038 33780892 I 
6039 347009650 
6040 2,7810:6 69 


6041 337811088 
021-41 thn 
(6043 3375812526 
6014 257813245 
6045 Iy7S13963 
6046 3,78 14581 
47 35791 $400 
(6043 337816118 
604) 3» 7816836 
Pogo 3 357917554 
6ogr 337213272 
6052/3 ,731 8989 
60522, 281 9707 
(6054 3,7820424 
Go5F5 3,7821141 


Num Log enit ns 


605612, 182 1859 
60571397522570 
605 313,7 323293 
6059139724010 
6060 97 2? 4726 


6061|3,7825443 

6062/3,7826t59 
605 31347526576 
6064 3 7827592 
6065 3,7828308 
6266 347829024 


{6067 2,7529740 
| 6058,3,7530456 


6o69 2,7>53tHI7L 


0072 397833318 
6073 39783493 7 
6074 3,783 4748 
6075 33783 $463 
6076 397536173 
6077 3479 .6892 
£07 0p57037007 
6039,3,79308 321 

609913,7539036 
6081 47839750, 
6152(3,7840464 
608}|13,7541178 
6084;3,7641592 
608 5/337 842606 
6085|3,7843319, 
608739784403 3 
= 57844746 


608547345460 
90g 


CHILIAS 7. 


| Num Logarithm 
"W7< 4689 6 


60g1 
609? 
69931: 


60951347949737 


OO — 


c097[3z7851162 | 
6098| 337851874 
609g |: Wee 
6100[} 3,70 13298 | 


Fro grey 
61021},7854722 
$37 $55434 
610413z7856145 
247356057 
337857568 
397855279 
13785 !990 
47859701 
£* rata uh 
237601114 
37.6133 
6113]3,7862 544 


61143703254 
6115 3,7863965 


—  — - - 


127846173 


61 16/2,7864675 
61172,7865285 
61163,7306095 
61191|3,78662 O05 
6120 2,7807;14 
6121 3,7803224 
6122[2,73629: 2 
612313,70 096.4: 
6124(*,7870: 52 
61253,7871061 


117847597 
247848312 | 
609413,7949924 


Num  Logarithm 
6126: 237871770 
6127 337872479 
0128 3,7873188 
0129 337873596 
6130 337874605 


699612,78« 24785045 0 | 6131 347875313 3 


| 6132 337876021 
: 6133 337876739 
6134 337877433 
'613 35 337873146 
6136 347878853 
"xs $94 69h 
61: 3,7580209 
Popes: 
6140 3,7581034 
6141/3,7882 91 
6142 3,7883098 
6143 3,758 3805 
61.44 3,7884512 
6145 337835219 
6146 3,7885926 
0147 3,78860;2 
oo 347887339 

6149 3,7888045 
6r5c|:,7888751 
6151|337889457 
G152|347890163 
615313,7890809 
6154/3,7891575 
6155 397592281 
6156, 237892 2.986 
6157,2378930g1 
0158 3,7894397 
<15953s7099002 
6160 


—_ > A”. 5 A. 


3 3789507. 


—_—_— 


TI aA 6A QA QA SS. mh a 


CHILIAS 7. 


Num, Logarithm 


(6161 
16162 
6163 
6164 
6165 
6166 
(6167) 
[6168 
| 

6169 


(0172 
6173 
6174 
'6175 
6176 
6177 
6178 


6179, 
6180 


| 
| — Oc 


618k 


— — 


3,7896 513 
397397217 
3,7897923 
2,7395626 
7299831 
3,7 900035 
391900739 
$y7 991444 
$97 902148 
337993555 
331 9043559 
3479094363 
3497905066 


341990 370 


3379979073 
3,79927776 
3,7905479 
337 z091S!2 
397999535 


337919557 


(6182 
6183 


3,7911290 
337911992 


6184397912095 
6185]3,7913397 


6187 
6188 
6189 
6190 
6191 
6192 


[6186' 


3,7914099 
347974801 


337916205 


337915503 | 


Num, Logaric hn \ 


| Num 
To nai, 


6196 3,7921114 
6197 3,7921815 
6195 3,7922516 
6199 3,7923216 
0200 3,7923917 
6201(3,79324617 
6200 337925318 
0203 3,7926018 
0204 3,792671t8 
6205 *,7927418 
6206 3,7928118 
6207 3,7928817 
0205 3,7929517 
6209 3,7930217 


— 


6232 
62}3 
6234 
6235 
6236 
6237 
6238 
6239 


Logarithm 


337946274 
3794697! 
337 947668 
327943365 
337 949061 
3$31949757 
3z795043j4 
3»z/951150 


6240 
6241 
6242 
62.4 


6244 
6243 


ogIl 3,7931615 
OgI2 23,7932 "14 
0913 ;,7933014 
914 3,7933712 
0915 77934411 
6210 2.2935110 
6217 3,7935809 
6219 337936507 
6219 2,7937206 

— 37937004 
6221 2,79 3 8000 
6:22 2 7939300 
6223 3,7939998 
6224 3,7940696 


327916906} 2325 327942 394 
3,791 7603 | 0220 3,7942091 


3,7918309 | 6227 2,7942789 


6193/3,7919011 | 622d 3,7943}4t0 
6194 3,7919713 | 6229 3,7944183 
(61 95|3,7920413 | 6230 3,7944880 


6246 


6247 
6248 


6249 
6250 


6251 
G252 
6253 
625 


6256 


6257, 


337951346 
347952542 
337933235 
337953933 
337954029 
37955324 
3,7956020 
397956715 
327 95 74100 
237953105 
337958900 


3,7959495 
3,7960190 
3»7 960384 
397961579 


6255337262273 


3,7662967 
237963602 


625%] ?379643 56 
6259\3,7905050 


6260 


G261 
6262 
6263 
6264 
6265 


337965743 


337960437 
3379671 31 
357967024 
3»7968517 
337969211 


|— 


Num 


6266 
6267] 
6268 
6269; 
6270 


ngarionas 
337969904 
3379795 97| 
37971290 
337971983] 
347972675] 


6271 
6272 


337973368 


0273 
6374; 


137974969) 


(357974753 


13 7975445 


6275 3 79761 i 


6276 
6277 
6278 
6279 

2580 
6281 
6282 
6283 
6254 
6285 
6286 
6287 
62.48 


32979596 


628g 
6 290} 


137976829, 
35797753! 
*2 7978213 
3z7978g05 


3z79802g8 
347980975 
337981671 
33 7982362 
37983053] 


37983744 
33798443} 
997985125, 
357985816 
197986 J06; 


6291 
6292 
620 z 
629-4 
6298 
6296! 
6293 
6298 
6299 
6300 


3 79871 97, 


$57957337 
337988577 
397959267, 
37999957] 
23799064 

337991337 
$919920 57 
3,7992710 
7,7993405 


CHILIAS 7. 


G3o1 
6302]! 
03 
6304 
+6305 


Num —_— Logarithm 


337994095 | 
3,799478T, 


031257995473 
337996162 63 20 38020208 


327996851. 


'63c6 
[6307 
0308 
6309/3 
(0310/7280: 


"y *1113,90c 
6312 
6313 


631 5) 


'0316 
(6317 
'6318 
10319 
16320]? 


ria 


2 
63293 
63303 


6332]? 


I2J1J 


3 


6309 38010605 


38014723 


37997540 
2,7 998228 
2,7y98917 
3,7 999605 
"28000294 634 


3,$000982 634 
$ 3,800 1670 


t38002358 


6314 3,8003046 
338003734 
;,8004421 
'z8005109 
3,8005796 
3800641 4 


4So07171 


6321/7;3007858 
$63 22)3,Soo8545 
0323 3>8C05232 


23009919 


z$011262 


3Bo1 2665 
z8013351 
3,8014037 


43015409 
38016095 
Pa 


6353 
6354 
6355 
6356 
6357 
6358 
6360/3 38034571 


6361 
6362 
6363 
6364 
6365 
6366|* 
6367 
6268 
6369 
?, 8017466{(6 379 


6336 3,8018152 
6337 3801883 7 
6338 3zL019522 


6340 38020893 
63 6341 3,8021578 


Num| Logarithm 
rm rojo 
44 vi a{ hs 
6373|38043439 
6374 38044121! 
63753 13044802 


6376 338045483 


6742 3,8022262 
6343 355022947 
6244 *,0023632 


6347 t, "8025685 
6 48 3,802636g 
6349 338027053 
6350 48027 737 
6351, 3z$028421 

6352]3,8029105 
3,8029789 
3, 8030472 
3,%031156 


6389 
6390,3,8055009 


had [38046845] 

0379 3,8047526| 
6380 3,*048207 
6381/3,8048687 

6382/3,8049565 
6383/3, 8050248 
6384/3,%050929 
6385/22805160g 
6386/3 z50F 22 89 
63873 ,805 2969 
6388|3:8053649 
tz805432 29 


Num, Log arth» 
6406)3,8065869 
6407/3,8066547 
6408[3,3067225 


6409, 3,8067903 
6410/2,%068580' 


\G4r1/3,g069258] 


6377, 3,0046164| 6412/3,8069935/ 


6413 3,807061 2 2 
at3h071290 


——_— 


6416 3 8073643 
6417 348073 329; 
6418 3,9073997, 
641g 359074674 
6420 3,807535c| 

6421 I 3,8076027 7 
6422 3, 076703] 
6423 38077379; 
6424 3,%07805 5 
6425 3z8278731 


3,4031839 
3,8032522| 6 
3,803 3205 


$035254 
48035937 
299036619 
3,8037302 
3»803 7984 


0397, 33055688 


6393138057047 
6394 398057726 


6396 38059085 
6397 3,8059763 
6398 38060442] 
6399 3480611 21 
6400 3,8061800 


392 3,z8056 368 


6395/38058405 


6426 


6429 
6430 


28079407 
2808008} 
3," 080759, 
38081434 
3,z$082110 


6427 
6428 


| 


8038666 
3,8039348 
3,8040031 
348040712 
3,8041394 


6401 3,8062478 
6402 3,8063157 
6403 3,8063835 
6404 3,806 451 5 
6405 3,8065191 


6431 
6432 
6433 
6434 
6435 
6436 
6437 
6478|3,8087510 
6439,2,8088184 
64402,808585 9] 


3,8082785 
3,8083460 
3,8084136 
2,80$4811 
7, 8085435 


2,3086160 
3,8086835 


— 


SS RT 


RJ RJ QD QD 


CHILIAS 7. 


_— —_——  _— 


6441 38089533 [6476 381130 
6442|3,3090207 | 6477 348113739 
6443 38090881 | 6478 3,3114409 
6444 38091555 , 6479 338115086 
6445 338092229 6430 3,3115750 | 6515 38139144 


Num Jum Log arit hns Num Logarithm Num Log arithm 


6511 3,3136477 


6FI2 


65133, 


65147 


5391 37144 
8137611 


93138478 


6446 3,3092903 , 64>1 2.31164 £ o| | 6516, =T 39011 
6447 338093577 | 6432 3,81170g7 | 


6448 340094250 | 6433 3,8117760 | 


| 


' 6517 
O5I5d 


64149 3,8094924 | 6434 3,311 8430 | | 6519} 
6450 3,8095397| 5485 a8 19100 | 6520 


6451 3,59096270 
6452 335095944 
5453,3980 37617 
6454 3,8098290 
6455, ,Yog8g962 


(6456 ,3,80g56 5 


6457 2z8100308 
6458 3,>l 00980 
6459 38101653 
(6460 338102325 
6461 3,8102997 
6462 3,8102670 
6403 3,8104342 
'6464 3,$105013 
6455 3 3,SIo5685 
6466 338106357 
6467 398107029 
6468, 343107700 
6469 3 zS108371 
$470,329109043 
6471393109714 
6472 38110385 
6473,3,3111856 
6474'3, 8111727 
647513>8112398 


6436 3,3119769 | 6521 
6487 3, 8120439 ; © 


6488 
6489 
0490 
6491 ? 
6492 
6493 


3,3$121108 
3,3121778 


3,51 22447 


2,8123116 
2 $123785 
395124454 


6494 3zS125123 


6495 


©497 
6498 
649g 
650C 
6501 
6 503 
650? 
650.4 


6505!? 


6506 
6507 
6508 
6509 
6510 


398125792 
6496 * 


,3126.460 
39S127129 
299127797 
7,3128465 
1,512 29174 


| 


522 
6523 


3,5140477 
1,31411 44 

,$141810 
399142476 
34913142 
3," 143808 


(335144474 


6524398145140 


6525 F 


6526/51 


6527 
0528 
0529 
6530 


393145505 


146471 
3,$147136 
3,8147801 
2,8148.467 
3,01491 32 


O53 
O5 32 
6533 
6534 
0525 


2,3129592 
335130479 
348131138 
3,31 31eto5 
93132473 
343133141 
3,8133808 
38134475 


393135143 
3,8135810 


| 


6 


6536 
0537 
6538 
6539 


6540 


6541 
6542 
6543 
6544 


112,8149797 


3, 8150462 
3,S151127 
3,01 51791 
{8152456 
3,8153120 
33153785 
3z 154449 
},8155I13 
8155777 
3,8156441 
3, 8157105 
3,8157769 
3,81 58433 


| 


— 


545 393159096 658 


Num 


3 8178958 


138167714 


31398171024 


| qz3S1 73cogi 


31248177036) 


Dogeriim| 
3»8159760 
393160423 
3y3161087 
233161750 
2, 8162413 
53163076, 
335163739 
3,8164402 
GIOOnY 

238165726 
338166389 
298167053 


2zdI09138 
$1 64700} 
2,8$1703G2 


33171686 
338172347 


$17 3670] 
348174'31 
',5174993 
3,8175654 
3,$176315 
3,3176976 


3481782971 


393179618 


6577 


657 


ep idr3g 


o |1,81822591 


2,$1802 78 


143181599 


CHILIAS 7. 


Num Logarithm 
Fy0012 PeCupes 
6582.3,5133579 
6583/?, $184239 
6584 393194893 
6555, {Label FL ad 
6586|* 92186217 
6587 38186877 
E733 187526 
658 |3 43188195 
6590/3 8188854 


— - — 


659128189513 
6592 
0593] 18190831 
65943,$191489 
6595 3,31 92148 


"Num|Log arm | Num Logarithm | Num|; 


5616 98207055 | 6652)5,822 3,$22886g 6680 
661713,8206611. | 6652 3,38229522 
6618|2,8207268 | 665} /3,8230175 


6619\3,8207924 
6620[3,$208 550 


6621 149209236 
6622[;3,8209892 


0627 
662.4 


6625] 


6626 
6627 
6628 
662913 


28210548 
?2g$211203 
3,921 1059 
33 $212514 
4,3213170 
3,521 3525 

,$214480 


6930 


3 LLASLESS 


6556 2,8$192806 
6597 3z3193465 
6598 3,3194133 
6599 3,*194781 
6600 3,81954? 9 
'6GOL 3 4896097 
66c2 3,8196755 
(6603 33197413 
6604 2,8 eg8071 


6605 3,81 3,31 98728 28. 


6606 3,875 8199386 86 
6607 38200043 

608 3,8200700 
660g 38201358 
6610! ,?,8202015 


[6611 3,8202672 | 
66: 2/3,8203 328 

661 3138203985 | 
6614 33204642 
(661 51348205298 


6631 
6632 
6633[? 
6634 
6635 
6636 
6637 
6638 
6639 
6646 


6641 


6642 


6643 


6644 


6645 


48217100 


38217755 
353218409 


3,32 19064 
3,8219718 
3z3220;72 
3,3221027 
3398221681 


2,8223643 
3,8$224296 


6646 
' 66 
, 6648 


6649 


6650!': 


348225603 


4738326357 


38226910 , 


393222325 
3,38222989 , 


66 54 
6655 


6656 3 


6657 


6658 : 


6659 
6660 
GOOG 


: 6662 
' 6663 3,3$236698 
| 6664 


6665 


338215790 | 6666 3 258238653 | | 6701 
3,38216445 | 6667 3,8239;05 | 6702 


6668 7 


— _  — 


6687 
| 6688 
3,$230528 | 6659 
7, 82 314S1 6690 
3, 8232133  66g1 
393232786 6692 
43233438 | 6593 
3,5234090 | 0694}3 
$3234742 | 669) 
3,8235394 | 6696 
3,8236046 , 6697 
6698 
669y 
| 6700 


3,8237350, 
3,8238002 | 


Logarit ithm 'm 


3> 8251664 
"9252313 
28252963] 
3338253612 
3,38254261 


28254910 
339255559 
3 43256205 

3zS256857 
3» 25750, 
2,82581 54 
3,325830 ) 
38259451 
3,8260100' 
3,8260748]| 
3$,32G1 390! 
338262044 


398229956 | 6703 


6262692 


6669 3,82 240607 ' 6704 3,3263 340/ 


6670 
6671 5 


3,8$241258 | 0705 } 


— — - | 


»»241909 | 67c6 


z0263 3 988, 
3 3264635 


6672 3,8242 560. 6707 } 826528; 


6673 333243211 | | 6708/2 9265932 
lad, $243862 | 6709'3,\ —_ 


6675 
G67E 
6677|? 
6678 


, 6679 
343224950 


— 
' 


668 


38244513 | $710 


3z' 3267225| 


33824516} 6711 
1$245814 6712 
38246464 6713 
38247114 6714 
333247765 | | 6715 


| 6681|3 
' 6682 


6683 


3,8227563 | 6684 
:,$228216 | 6685 


3298248415 | | 6716 
38249055 | 6717 


348250364, 6719 * 
3,8251014' 6720 


338267872 
3 48268519 
3,$269166 
3,826981 
333 27046c 
3,$27110- 
339927175 


3»9259715 | 6718 34827240 


5327 30: 
3382736 


Pr —_—_ CGR — a... 


mn 


=—— = AD > 


__ S 


— 


6721. 3,8274329 
672218274985 
6723 4,827 631 
6724 3,3276277 
6725 5 3952 $332 70923 
6726 38277569 
672 7? 43278214 
672813 8278860 
6729, 238279505 
ge ED SOL 


TE 


232731 
pies 3382833 $76 
6736 8284022 
(6737 399284665 
6738 399285310 
6739 99255955 


Num Num L ogarit bny chm |! 


67493 398286599 
(6741 33287243 
[5742 3,$287887 
(6743 349288532 
| 744 3982 $9176 
6745, 38289820 
6746 2,8290463 
6747 3,$291107 
16748 395291751 
6749 338292394 


6750 39329303! 8 
7513 3,829 36$1 | 
6752/395294324 
67531399 294967 
754 38295611 


CHILIAS 7, 


Num) Logarit hn Num L ogarithm | Num 7 Logarithm "1 
6756138296896 67911*,8319337 | 6526 3,834166 
6757115297539 | 6792135331 9977 | | 68 27 3834225 
6758|338 298152 6793 3z8 320616 | 6828 3 $3429? 
6759|333298324 | 6794]38321255 | 6829'3,8 :43571 
6760|3,8299467 | 6795159321875 | 6830 333344207 
6761]3,8300109 | 6796[3}»5322534 6831 3,8344843 
676213,8300752 | 6797|338323173 | 2832 3,8345479 
67631395301 294 6798 f*ck 6833/2,3246114 
6764399302036 | 6799/33? 24450 | 6934 2,$3467<0 
6765]? gy $302673 bo 50 iv 6635 338347385 
6766 1483033 20 | 6S01]3,8325728 68; 36 3,8348021 
5767|3,$303962 | 6502 _ 26366 | 68} 7 3959348656 
6768|3,$304603 [6%03]?,$3 27005 | 653d 3,83 49291 
67693,8305245 |6804{3z$ 32764; | 6339 3,9349926, 
6779348305587 | 6505|3,$328281 Fo 333350561 
677113,8306528 |6806|3,8328919 | 6841/3, 8351196 
6772|3z$307169 6807125 333295598 68423, $3FIS; 1H 
677339207811 |6508[3\83}o1gs | on#3i2 » $352465 
6774 ©3208.452 6809/3»8330833 68443,8353100 
6775238309093 [681-3383 $1471 6545 3,33 5373S 
6776/3" $309734 |6811]3z5332109 | 6: 246 3383543 69 
6777438310375 de pda 6547 3, 355003 
6778338311016 [681:/3,8333384 | 68458 3, 8355628 
67739/3»d311656 6814/29 334021 | 6849 3,$356272 
6730 335312297 | 6815 399334659 | | 685c[3,8; 256906 
6781|3,z8312937 | 68 8161338335295 | 685] 199352540 
6782 338313578 | 6817,3,3335933} 6852[39$358174 
6783[2z5 114218 | 6L1-|3,5336570 | 685 3|}, $355807 
6784/3z8 14858 | 6819/3483 37207 | 6854/3583 59441 
6755 398315499 | 682 395337544 | 6855138360075! 
6786|3,83 16139 | 6821/3z3338480 | 68563,8360708 
6787]?,$316773| 682 21348339117 | 68 __ 361341 
675?13 3317418 6$22[3,5339754 ' 685813 ,8361 975; 
6789]3,8318058 | 6824 


679038 318698 | 682 925 


Kittnteg] | 685913 3433626058 
2 3 


8241027 | 6860\: 143362241: 


2 


l 755 3,8296254 


Num | 


8602 


6864 
5865 
5866 


5867 
5868 
6369]? 


5872 
6873 
PYF4 


6876][* 
6877 
6878] 
6879 
6880 


(5882 
16387 
16884; 
68851” 


| — — 


6836 
6887 
6898 


689113 
6892 
6893 


Lag) 


5863 T5 


(5370]? 
6871]2,8 


68751” 


6881]2,8 


6889]? 
6390]', 


Logarit hm \ 


195263874 
3193364507 
$3651.40 
93305773 
yy »$ 166405 
> 83 67038 
343367670 
3,53368303 
43368935 
93369567 
37-199 
3,3379822 
193371463 
133372095 
95372727 


3$373359\, 


3193273990 
2333 74622 


TLE 75384 

8376516 
js; 77147 ; 
8377778 


Num um Logarithns | 


CHILIAS 7. 


Num| Logarithm 


Num| Logarith 


6896 2 13338597} 
6897 743389602 
6898 348387232 
6599 3,8387861 
6900 3,838$491 
6901 3,8889120 
6902 3,83$;750 
ny 33190379 

6904 3,83910089 
0905 3,$391637 


6931| 3,8407959 
6932] 3,z8408586 
69272] 3,8409212 
6934 338409838 
— 


6966|3,8429835 9835 


6935] 
6936; 3 


6937; 
<938 
6939 
6940 


48411091 
3,8411717 
355412343 
3»>8412969 


3341 595 


6906 » 54393266 
OgOT 2? 43392595 

6908 3. 1393 523 

6909 2,8394152 


6910 + *33 394780 
C911 138395409 
6912 3>8396037 


| 6913 2,8396666 
3148375253 | $914 +,8297264 


6915 38397922 

6916 3 22825 98550 
6917 38399178 
' 6918 bi 433 99806 


148378409 | ©919 7,8400433 


13379039, 69- 69:0 3,8401061 


38 379670 | 
3,8380301 
34838a931 
48381562 
8382192 


_ -———O—— —— — - — 


2,8382822 
343383453 
3,3384083 


6394, 
6895 2 


3,3384713 
93385343 


6921 3,8401684 
' 6922 :,8402316 
| 6923 3,8402943 
6924\2,8403571 
6925: 38404198 
6926[2,8404825 
6927 3,3405452 
6928|3,8406079 
6929|3,8406706 
6930/338407332 


Ns ER 


6941 
6942 
on 

6944 
6945 


3, 8416722 


69.46 
6947, 
6948 
6949 
6950 
6951 
6952 
6953 
6954 
0955 
6956 


= — 


335941 4220 
335414846 
33 6415472 
398416097 


34841734 
348417973 
3,8418598 
3,3419223 
33841 9845 
395420473 
3,8421098 
3,3421722 
330422347 
3+5422971 


338423596 


C9571 339424220 


6959 
6960 
6961 
6962 
6563 
6964 
6965 


3,$424844 
33842 5465] 6 
333426092 
395426716 
239427340 
23542796 4 
3,38428588 
2,8429211170 


6967 
6968 
6969 
6970 


6971]} 


6972 
6973 
0974 
6975 
6976 
6977 
69738]? 
6979 
6980 


3,84"0458 
3,34*'1081 
*y34 31705 
3» 8432328 


33432951 


358433574 
348434197 
3,8434819 


3»3435442| 


35043 6065 
398436687 
18437319] 

3 +043 7932] 

3, £4383 54) 


6981 
Og982 
6983 
69354 
6985 


6986] 


6987 
6983]? 
698 
6990 
69911} 
6992 
6993 


S 


332439 176; 
35439798 
38440420 
33 8441042 
335441664 
» 8442286, 
38442907 
250443529) 
399444150, 
358444772 
348445393 
338446014 
3599446635! 


994 


6995[2 354: 


: 39447 256 
935447577 


69963,8448498, 
6997 28449119 
699: 1338449739 
*995| wet 


nelrnt ip oe 5 na 


—_— x co TR. 


oO & © 


© 


CHILIAS 8. 


Num Logarithm | N 


[700113 
7002 


[7003 


7004 


(72051? 
[7006 
7007 
|500Y 
7009 
ToIO 


7JToll 
TOL2|: 
7-2lI3 
7014 
7015 
7oI6 
Tol7 
7ols 
joig 
7020 


- 


7021 


7022 
7023 


—  ——— __ --- 


393451601 
333452221 
3) 8452841 
348453461 

"3845 4031 


35845470) 
845532) 
33845594) 

3z343656r 
338457180 


44. wag 
138459038 
3,545 9058 
$,3460277 
3,8.46089g6 
z,S461515 
395462134 
35452732 
355463371 
339453990 
1,846 4603 


7024]: 


T7025]: 


7026, 
Jo27 
102 
7029 
1030 
F930 
(7032 
7033 
7034 


703513 


3,34652 537 
3,846 5545 
235456463 
3,8467031 
3,346 7700 


[3,34 58318 


343468935 
333469553 


328470171 
35470739 


393471406 


338472024 


$92472 


Num Lo garithm. 


Num Lo Logarithns 


Num 


7036338473258 
79237 333473876 | 
7038|338474493 | 
79393954751 to | 
704913347572 7 


7041 38476343 ) 


[7077 3>3494308 


7072133495423 
| 7073 3,8496037 
| 7074 338496651 
7375353497264 


7976,3»34978738 


| 7042/3,8476960 | 7077 348498492 


7043353477577 | 7078/3)3499106 


7944 33473193. 


7979133849971) 


7945/3, 8473810 795013 95500333 


7046/33847 9426 
7047 333480043 
7948,3,8450659 | 
7049 38481275 
7050,3,34S1 51 , 
7051|[3,8482507 
7053320483333 
795 3]3,*4953739 
7954343484355, 
7055 333484979 


—  — 


703638485586 | 


| 7008 


 7081[3.8500946 
70052\3,8501559 
3[3,z9502172 
7054/*,8502786 
7085 3 3,950? 399 
7986\3,85; $504611 
7957135504624 
395505237 


Log ari =| 


7106|3,8516 2 5 


7107 
7108 
1109 
7110 


3,35 $65 | 
393517477 
3,53518085 
138518696 


7I11 
7112 


7113 
J1It4 


3,8519307 
348519917 
3,3520528 
J,b521139 


7089 


| 7030 


3,3505850 
3,58506462 


| 70g 


3,3597075 


J057 
7058 
7959 
7060 


— — 


7061 
7062 


343486201 
3953436317 
3948487.43 6 
ry 
3,848856 2 
3, 3459277 


' TOg2 


7967 


3,8489892 
7064138490507 
706 513»8491122 


70661[3358491736 


7063 


726813 
7069 
7972 


Joo: 


399492351 | 7102 
13492965 | 7103 
3,5493 580 | 
333494194 7195 


1993 
1094+ 
79952599524 
7096 3,8510136 
7997335510748 
709>]3,38511360 
709913zd5 11972 
95512 2553 


7101 3,8513195 


345513807 
345514415 
33515030 
33851 5641 


7104 


138507687) 7127 3,8529068) 
3,3508300| 7125 
38508912 | 7i29}3 33570286 


71; 9 333536 


7115 2,$521749 
7116 3,8522359 
7117 3,5522970) 
7TIIh 3,$523580 
711g 3,S524t9g0 
7120 3,8524800 
F120 328525420 
7122,3,8526020 
7123'338526629 
1124333527239 


| —— 
@ —_——  ——  ___—_———— 


7126 31 18528458 


340529277 


71303 43 530895, 


713 1 3,8531504 
7132} 38532117} 


go. 
7133 py »»532722 

7134338533331 
7135 3935 33940 
7136 348534548 
7137 33*535157 
513838535765, 
374 
71 40.3385 2695 -| 


CHILIAS 8. 


Mvum Lo9 arithm | 


714128537590 
'7142.3z85381 98 
\714?/3,$538506 
714439553941 4 
7145/3395 540022 | 


—— — -—— — 


7146} 
7147 
[71453 
Ds” 
[7150] 


8 40629 
541238 | 


» 542453 


FLATH "T%' 54? 665 
1523544: 75 
i715 5955-44552 

71 51 13545409 
£2 throne 
19545703 | 


7157 38547310 | 
192547917 [719313 
395 4852 47194 345569704 7229 3 

35491 30 | 71951 333570308 T2301? 


2161 
7162138550343 | 
716335355949 
7164] "8551550 
7165] 93552162 
[7166]! 35552766 
7167] 359553374 
/716-13,8553980 
17169]!y3554556 
70 7ot23555293 [7 
7171]55555797 
71 7217,5556403 
71 |-,%557008 

5557514 
”2175-+8: 53219 


8541345 


» | Num L 07arithm PET 


5776 8558824 | 7211 
7177 3,85594?2 9 | 7212 


7175 


7179 3,8560640 | 7214 
71% 3,3561244 | 7215]; . 
21812 ,$561849 [72163 3,85 3582 2965 | 725 251]: 
7182 3,3562454| 2219138583567 | 7252 
3,8567059 | 7218)3,8584169| 7253 
[338584770 | 72 T4 


718} 


[7154 


2543000 [7147.73 


[7186 ; 


7I88 , 


7190} 
Jigl 


T1 97) 
719 by 
7199 
7200] * 
7201T|? 
7202 
720? 
7204j}3 

7205] 
72 0617; 

720713 
720813 
7209 
7210 


712 


3,35600}5 


J ye 
$444, 66} 
$564 68 | 


_— ——  — 


3564372 


| 7213 


Kone þ 
| 20 


72213505 85973 72 7:50]; 860097; 
1187 3,38565476 | 7222|38586575 | 7257,353607571 


Lo -ogarith ”, Num 


338579965 | 7246 


OO —— 


$,9580557 | 7247 
38581259 | 7348 
38581761 | 72 4: 

93582 363 | 7250 


i9S5 853 72,7: F351} 


*5660d1 | [7223 $|[*3587176 | 7258, 3 


9950720 OY 
3,5567893 


— ———— 


3>354973 33. 1 96\3,8 570612 


9571515 
193572118 
I,8572722 
wen | 


857458 


38578750 


398579352. 


[33 


77067 #500080 3761,3,$609904 
3,$568497 | 72 27j3z858g581 | 376213) 18610562 
1WFOgIOT | 


7223]? 


31 
7232 
7233 
1234 
1235 


7244 
7245 


7189/3,856662 5 | 72 24, 28587777 | 7259, 338608768 


3-8588379 72CO} 


zS5gOlS1 [5 370} 


, 8590782 | | 3764'32,861 I 755 


\$591383 | 3765 


385901984 |7266 
18502584 | 72 207,3 


Lo Logarir i tha 


1,8600983 
3,860158: 

1, 60218} 
7,3602781 
3,8603 JZ8c 


328603979! 
333604578, 
3386051 77] 
3,8605776 

»0606374 


zd6C81 7c 


956093 66 


2 D61116c 


Lindy$tÞ ba 


348612954 


238593185 | 7268, 3,86141 49 
3,8593745 | 7269 3,86147.47 


335594355 [72703,86 15344} 


61398594986 Fadk 
335595596 
13935961 86 
9]3,5596786 
123597386 | 7215? 
H 3$597985 |3 
213,8598585 
438599185 
395 599784 
21,8600 384 


T7273 


[#2 


3776 3,86 8618927 
3777 36619524 
3778 3,86201 2C 
$779, 348620717 

2780|348621314 


891 $941) 
3,$6016529 
3,SO01I 7130 


727+ 333861773 ; 


4BGIS 3 20 


| ——_— 


»——_—_— - MOSS e—— 


$613552| 


' % hs. © oo EE IRR” 


*%.,4 —_ _ 


- 


[IV WWwHhwyY 


p_—_ 


Num 


_ 
7232 


728; 
7284 
1255 
1286 
1287 
7288 
1209 


{290 » 


1138621910 
393622507 
3,862310}3 
39562369) 
395624296 


7291 
7092 
1293 


729413, 


2292 


3,8627S71 
$,3$628467 

43629062 
8629658 
3,38630253 


7296 
7297 
7298 
F P| 

17299 
7300 


338620848 
335631443 
348632039 
333632634 
398633229 


7301 
(7302 
7303 
[7304 
7305 
[7306 
[7307 
[7208 


3,$633823 
298634415 
3,863501} 
3,863 5608 
3,8636202 
2,96 36797 
335637391 
43637985 


|Logarithm 


Num Lo garit hy it hm 


7316 3,$6427}3* 737 
7317 339*64333 

7318 398643924 
7319 333644517 
7320 3,645111 
7321 333645704 
heya 4 
7324 38647483 
7325 3,5648076 
7326 3,8648669 
7327 338649262 
73 3 2% 35649855 
7329 *,3650447 
7339 38651040 


3,8651632 


CHIETAT'S, 
Ny n 


7351 
7352 
7352 
7354 
7'55 
7356} 
7357 
7335 
7359 


7 36C[?, 


7361 
7762 
73 


7365 
7366 
7367 
7268 
7369 
7370 


7336 3359654593 
7337, 348655185 
733513 199655777 
7339]395656369 
7740,3,8656961 


7371 
772 
7373 
7375 


7376 
7377 


737415» 


Ly garithm 


13663} 464 
$»8664055 
3,58664646 
3, 5665236 
39366582 7 


a 


249666417 
3,5067008 


[3 8067598 


?, d6681$$ 
8668778 


3,3669368 


238669958 


6313,86705-7 
73642, 


$6711358 
390671725 
3,59672317 
158672907 
3,8673496 
3,5674086 
3+867467; 
3z$675264 
392675853 
$,8676442 
8677031 
338677620 


7379 


3,59678209 
348675798 
3,8679387 | 


Num, Lo gar ithm 


-786 3 2,868409 )} 


7 38713,$684681 


7338/3,86852 69 
7399, 14 8685857, 


739915» 
7391 
739213 
T9313 
1394 
7395 
7396 
73971) 
7399 
7399[* 
7-4OO!/? 
741} 
1402 
140) 
7404 
7405 


393686444 

Zz>6870Z2 
bona 
356882 07 


-,$68- 79+ 
2,9689382, 


"8689969 
4690559] 
3» 691143" 
4569170! 
906923 <f 
99692 = 
259693 497 
$986 94077, 
399694664, 
3986952 Fl 


7406 
7497] 
740! 

7499 


741 0|2,/ 


Lib 


338095837] 
3696-423 

? ,369701T 0 

2>8697596| 

8695192, 


3698768) 


17309|:,8638580 
73T0 


1311 2,8639768 


533619174 [734! 


173 12 p4 436403 92 
731 3 368640956 


7314 3zÞE41 550 | 
pie vaenrre (73 


413 »96593 27 


243659918 


T3 $49 
7350 


2 


3 ,>66050g 
3,8661100 
13 ,36G16g1 
3,8662282 
3,8662873 | 


7379 348679975 


741338699940 
|7414|3)$700326 


7300 3, 8680564 | 7415|” Lg 


7} 81.3, $68$1112 
7382'3,8681 746 
[E; 83 3,9682329 
73 84/3 43682917 


7385|3;8683 25JOF 


7416|3,57016 97 
74171} $702283 
741e|;,8702868 
7419]3 '$702454 


; 2420 3,8704039 


Us 


Num 
+ 
[422 
7423 
424 
41 
742C 
7427 
742d 
7429 
7430 


7431 
432 
/ 


(7433 
[7434 
7435 


Lo garithm 


38704624 
3,8705209 
248705795 
3,8705350 
—_— 
398707549 
3>8708134 
3908719 
3,8709304 


7,8709888 


— 


Num Logarit hm | 


7456 3>8725059 
[7457 3337 25641 
7458 387262 24 
7459;*,37 26806 
7400 3,87:7388 


7.61 33727970 
7462 3,%7285 52 
7463/3,87291 34 
7464 3,8729716 
7465 33730298 


348710473 
3,57 11057 
348711641 
393712226 
2,5712810 


7436 
7437 
7438 
17439 
thay 
7441 
7442 
1744313 


17444 
7445 


1953713394 
393713978 
399714562 
2,38715146 
348715729 
393716313 
19716897 
5371 7480 
3,5718064 
339718647 


7466, 3,$730880 
7467 3 45731461 
7468/3,8732043 
7469, 3,8732625 
74703 399733206 


7471 33733788 
7472 3.87 34369 
1473 35734950 
7474 38735531 
(7475 397361 I 2 
7476 3458736693 
7477,3497 37274 
7478| 38737855 
1479 3 40738435 
7480 3,8739916 


[7446!3,8719230 
17447]: ?,87199514 
(744(*,3720397 
(7449|3, 8720980 
1450, 345721563 
b& G51 3) 8722146 
1-452. 238722728 

+57 33572 3311 

544 387237 


7481: 
7482 
7483 
7454 
7455 
7456 
7487 
7458] 


373.9597 
34$740177 
398 740757 
3987413398 
298741 QI 8 


348742498 
3348743078 
?yz8743658 


94 | 748913»8744238 | 
1455 538324476! 7495138744818 7525 338765065 17560 3,8785218, 


7491 3487453958 
7492 348745978 
7493 3-8746557 
7494 333747237 
7495 315747716 
7396 3,8748296 
7497 238748875 
7498 335749454 
7499 343750034 
75co 3,8750613 
750l 3,37511923 
7502 335751771 
7503 38752349 
7504 3,8752928 

7595 38793507 
7506 3,8754486 
7507 348754664 
7508 2,8755243 
750g 3875582 I 
7510 338756399 
atk '2,8756978, 
7512,2,%757556 
7513] 38758134 


Num Log arithm Num Logarithm 


7526 3,8765642 
7537 *,8766219 
7528 3,9766796 
7529 2,8767373| 
7539 3,8767950) 
7531 3,87685 26, 
7532 39376g1o3| 
7533 3z8769680, 
7534395770256 
7535113897082 3 


75363,8771409 

753738771985; 
7538/3>8772561) 
7539]98773 137 
7549387737! 3 


7541138774289 
7 543|, 8774865 
754313,8775441 
7544 3,577601 7 
2545133877659 2 
7546/'»v $777168| 
754758777743 
75453 $77B31g, 


7514 393758712 | 7549] $7788 94 
7515138759296 go 755918779469 


7516 333759868 
J 34 73> 7604145 
7 518| /,9761023 | 
T5319, 3959761601 | 


7351 
7552 
7553[ 
7554 


13, $780045| 
3487806 20; 
239781 gs! 
2,8781770, 


752058762178 [7555þ3$782345 


[7521.35 18762756 


75 22 3,876333 
7523,*38763911 
7524 348764488 


7556 
7557 
7558 
755913 


228782919 
35878 3493] 
3»878.4069, 


uM GE er ee es s 


kn 3 . i a9 


SIJWVUSD QQ_ JJ-I a1-c2z 3% 


/ 


Num! Log arithm Num LLogarithm 


— O— —— a 


7561 3,5785792 
[756 2/3, 8786367 
7563/3,8756941 
7564 3,8787515 
7565 3,$758089 
7566 3,878. 653 
7567,3,$789237 
7568 3,87$9811 
7569 3,8799385 
757938790959 
757113 3$791532 
7572/3z3792106 
7573/3,8792680 
7574 38793253 
7575,3»8793826 


7576 38794400 
7577 35879497 3 
7578348795546 
7579 38796119 
7580 3,8796692 
7581 3,8797265 
7582 3,8797338 
7583 3,8798411 
7584;38798983 
7585138799556 
7586[3,*800128 


7587 
7588 


7589 


3,3800701 
? 8801273 
3,8801846 


7590 
7591 


3,8802418 
3,8802990 
7592/3,8803 562 
75933 ,88041 34 
75943 »3804706 
7595 38803278 | - 


| 


| —__—_— — —— 


| 7596138805850 


7597 
7598 


7599 
7000 


7601 


760213 


7603 
7604 
7605 


76506 


760713z 


7608 
760g 
7610 


CHILIAS 8. 
' Num| 


3,8806421 

3,3 806993 
;,8807564 
013,$8081 36 


13,8808707 
,> 809279 
3,3$8c9850 
3,5810421 


3,381 0992 


348811563 
8812134 
3z>812705 
3,881 3276 
3,681 3847 


7611 
7612 


3,8814417 
348814988 


7613 3,8815558 
7614'3,8816129 
7615/3 13816699 


7631 
46} 2 
7633 
7634 
7935 
7636 
7637 
7638] 
7639 
7540 
764113 
764213 
7643|3z 
7644 
764 513 
7646 
7647 
7648]? 
7649 
7650[3, 


OO —_ 


Lo Logarithm 


3,8825815 
3,3826384 

4»826953 
3,0827522 
3,5828090 


3,8828659 
358 29228 
3,>929797 
3,38830365 
348830934 
831502 
,$83 2070 
8832639 


| Num L Logarithm) 


7667 
7668 
7669 
7670 
7671 
7672 
7675 
7674 
7075 


7676|3»8851350 
7677/3, 8851915 


176733 


3884568; 

2z8846255 
3, 8846821 
39847387 
348847954 
3, 8848520 
I» 8849652 
2388 FO21 8 
7675| Iz 8850784 


» 38852481 


:883 3207 7079 
338833775 [70f9 


343834343 7661 
2,8834911 [7682 
3835479 [7683 
298836047 7684 


by 8853047 


3z8853612 


38854178 
3» 8854743 
3,8855308 
Iz 8855874 
3,885643g 


7616, 
7617 
7618 


7619 
7620) 


3,8817629 
3,8$17840 
2,881841 O 


3,8819550 


| 


765l 
7652 
7653 
7654 
7655 


7621] 
7622 
7623 
7624 
7625 


3»$$20120 
3,3820639 
3,$8212 F9 
3,8821829 
2,8822398 


7626 
7627 
7628 
792913 
7930 


3,382 2968 
38823537 
3,8824107 
3,8824676 
335825245 


| 


73837182 
8837750 
1,88 38317 
1,$838885 
$5839452 [70g 


7656 


38840019 


7686 


7657|3,8840586 
7658|3,8841154 
7659|3,8841721 


7687 
7688 
768913 
7690) 
7691 
7692 
7693 
7694 


3,8859263 


3, 8857004 


3, 8857569 
3, 885813 


z5859828 
38860393 
3,5869057 
3,35861522 


7660 
7661 
7602 
7663 
7664 


3,8842288 
3,884285 5 
2,8840 421 
3,8343988 
3,5844555 


7696 
7697 
7698 


7665 


K 


335845122 


7695 2,5862086 


7699 30864343 
1700 3,$864907} 


'3,8862651t 
3,9863215 
3498863779. 


k 2 


X 


CHFIWIAS. vv. 


a 
[= um Logarnion Num. 


Logarith Mm | N1 m 1 Log rarithm | 


| 


— — —_— 


7701, 3,8865471 |7736,39888+165 | 7771/2,8904769 | |7806 38924285 


7702 18866035 7737" 8885726| 7772/3389053 2S 78 $07 3,8924842 
[7703]3,$866599 773813,3386 287 | 7773|3,* 905887 | 7808[2,8925398 
[7704|2,8807163 | 7739 3590565 40 77743 3,0 406445 780g; »892595 

17795 3,3807726 | 7749, 33885 7410 7775 3595907004 | 7010 3g 392 651, 
(7706|3,$868290 77 41,3888797 | 7776.3, $907562 | 7811138 927066 

7707|3,$868854 7742 '2 0888531 177773 SgoB8120 | 7:12|3>8927622 
7705|3,8269417 7743 3 3,3889092 | 7770 |3,$908679 | 781313 _ 8175 
17709 248869980 77-44 1888965 7779 .2,$90923S | 7814} 3g! $92 8734 

[7719133870544 7745 332590214 | 7709 330g 09796-|7 7815/39 929290 
1771113,8871107 7745 355590775 7781 38910314 | 7816;3,8929846 
17712 ;3,$8871670 7747 39891336 | 7702; Fo 910912 | 7517,3,89304o1 
(7713 3J9>*72233 17748 3,>891846 | 7733|:,$911470 | 7818 3,8930957 
\7714|293372796 7749 *0892457 | 77" 4 338912038 7819'3,803 I512 


1771513 8873359 7750 33>3g3ol OLT7 | 7795 


yogl 2556 > 7520 358932068 


[216/13 3873922 77514*)d893577| 7780 38913144 | 7921 3,393262} 
77! 718874485 775-[155394138 | 7797 3,591 3702 +; »dg33178 
17710]3,8875048 7753 > 889468 as] hehe 59 7823/3, 933733} 
177" 9j:49375610 1154Þ? 9.095250 [7709 3355914817 | 7 24,*)0934238 
7720] 887617} 7755 '3 © dg5015 | 77503,09t5 75 7825 2,897 7454? 
7721138876736 77616889637 [7791 238915932 |78: 618935392 
(77221233877298 | 7757392596935 | 7792 3,859 164d9 | 7027/3) 1393595; 
[772312,0" 77860| 7758 55" v97495 | 7793 38917047 | 782dj3,853 550g 
(77 24]3,S87* $23 [7 759g 7,0598050 | 779-y3g89176c4 1S2913,893706, 
77251", 887 13985 [7 760 8298617 7795 338918161 | 793013, 893761, 


77326|1,8879547 |7761]!, 8399177 
17-1 SSSOIOg | 77021 . 'O 199730 


[77 2d(7, 380671 | 776313 ;$ 900296 
[7729] ',8881233 |7764[3-89<c855 
773012,$381795 7.76 $1390 gcI41ts 
_ po 

7731/25) 232357 | 7766 15 9901974, 
(ike Cine £4 als ot aut, 
773 J 9503400 [7708, 459902092 
7134 $3845 42 [7765] -5$g05051 
7 + \QQ . . J S © 

77 52, $8460 1777? 3x 4% 9O-F2T 


7796 38918718. 73 
1797 3->91927S | 
7799, 11 9932 | 
7799 3489203849 
JEET 


093017; 
[ 9093727 
3139 $9 39251 
34 3599" 9930 
75351\3 395940390 
21503 | 7530(3,d940944 
22059 | 78371339 ,41498, 
22616 | 78" 8'2,v9 ogy 
92317} | 7839j3»0942607 

2,8923729 | 784079094? TH 


: "9 
39 


$j89 
2,8 


——. 
Nun | Loga tru hm 


j —_— 


MIL ERPSET =) JI] ae ed 


CHILIAS$. 


Nun Ls garith. 9 Ninn Log arihm 


[78 41,3894} 715 7876 3,0: 963058 
784213;89442 68 7977 3896 3605 
964 : 60 


7843|338944522 787828 | 
7844 348945376. 7879 349964711 
1845132, 89 $945929 7850/3,3965262 


7846 3 38946483 7381 3 8965813 ) 


7847 329947037 7552399966364 


78483 48947590 7883|3,Þ966915 


7849 38948143 7584|;,z896 7466 
7850 38948697 788513, $968017 


7851 3,8949250 7886 3,$968568 
1852'3,8949803 7587 3,8969118 
7853 348950356 7888 3,8969669 


7854 38950909 7889, 3,8970220, 
' 59970770, 


(7555 333951452 79599. 
78563 8952015 789113 8971320 
7s 57 338952 568, 7892 
[7858 2 $95 3120 7593! 
7859 38953673 7894 3o 972970 | 
7860 3,8954225 7895|3,$973521 
7861 3,3954778 7896 "ns! 
7862|3,9955330 7897]3,8974621 
[7863]3,8955883 | 7898[2,8975171 | 
7864138956435 7899138975721 | 
7865 [38956987 7900 38976271 
7866 2,8857539 | 7901|338976821 


7867|7,8958091 , 7992[338977370 
7868/z,8958643 7903[3+8977920 
[7869138959195 7994 3,3978469 | 


787013 
7871 


348959747 , 7995| 39979019 
38960299 | 7906/3,8979568. 


3z 9972437 | 


Num Logarithm | Num Logarithm 


nm 


'7911'3,8982 


314 | 79463 


> OG 


90or4ge 


7912 298982863, | 7947 3390020} 


7913 3z 898 3412 | | 7948 3 
7914 2,8983960 7949 
7915 359984509 7950 
| 7916 38985058 7951 
' 7917 338985606 
7915 3,5g86155 
7919 35986703 
14 ind ut. aol ut 
7921 3,598 7500 
J922 33998834 8 
7923 3.8988897 
7924 33598943 5 


7953 
7954 * 
T9535 
7956 3 


7957? 
7958 


7926 3,8990541 | 7961 
7927 3,8991o$9 | 7962 
7928 3,8991636 | | 7963 
79293 elognnTs | 7964 
[7930 3,8 5992732 | 7965 
| 7931 32899327; 279 | 2966 
7932 38993827 | 7967 
7933 3>3994375 | 79683 
7934 345994922 | 7969 
| 7935, 1»3995469 7970 


7952 


7999 
1925 343989993 | 7960 


3,9002579 
339003125 
399CO 3671 
399004215 
339004764 
499COFJILO 
?99005B56, 
329000402 


$3 g006g48| 


3$,990803Jg 


399005 5$5: 


?,90091 Jt; 


3,9009670) 
1, 9010222! 
'3 9010767 
3,9011317 
29011858 
3,901240}! 
3,9012945, 
3,901 3493) 
3, 9014038! 
329014583] 


7936|3}»>8996at7 7971 
7937|3»3996564 7972 
793*|3,8997111 7973 
28997658 7974 
79493 23995205 | 7975 


3,g01512 

3,901 oh 
3,9016215 
3,9016702 


3,9017307, 


794138998752 7976 


79017851] 
9018 396 


7872 
7873 


7874 


7375! 


3z8960851 7907 
3,8961403 , 7908 


»y3g80117 | 7942/3,8999299 797713 
348980667 | 7943|2,$999846 


333961954 790g *»5981 216 | | 79443,9900393 
2,8962506 7910(3,3981765 | 794513900092 9 


7978 3,9018949 
797913101948 5l 
7980'3,9010029, 


« «2 


CHILIAS 9. 


Num Logarnhm "Num Loga rithm 


—— —— 


7981 3,902 20573 816 3039577 


17982 249024117 | $017] ',9940119 
(798 3/3,9021661 NOLD 1990-40661 
+, ASTpSpHs fol G] 149941 203 
(7985,599022749 | $02c[599041 744 
2 greys 

17987, 39923837 | 80221399042 827 | 
179 +813,9024381 | 802313,9043 368 
179$9|!,9924924 | $024|3,2043909 
7999|3»992 5468 | $0251 729044450 


129226011 | $026|3>9044992 | 
d027|»99045533 | 


79913 
7997 [39026555 
1794317 39927098 
7994/39927641 
[2,90281 
[+ dg, 
7996 3,902 5728 
7997] 49029271 
7998|3>902981, 
1999349930357 
0000;3,9030900 
" 
8002 
8003|',903 2528 
800434903 3071 
8005/3,903:613 


99047155 


—— ———— T— RN — 


$030}? 


_— — —- 


8031]? 
803213 
8033 


80}5| 7 


= ppH5ogya - —  — 


»0O1 [35903 1443 


$803$813,9051480 
| $03913»905 2029 
6040: 3,9052560 
8006/3,9034156 | $041|349053TO1 
$007/3,9034698 |; 8042|34905 3641 
2008/3,9035 +41 | 804? 339054791 
vOOMZ 91035703, ' 80 44/3,9054721 
$010 /2,9036325 | $045/33905 5268 


| * 
SOI _ 99036867 | 8046, 3,9055801 
8012 3,9037409 8047|3,9956 341 
8013 39037951 | $548$[:,2056880 
[8014/33 29038493 | | 8049/119057430 
gor 5 3,90390:5_ B8050 3,9057960 


$021] 349942285 | $056] 99061195 | 


COD nn es 


8051 3,9058498 | 8286 3,90773 37 


S0F21.,90590;8 Bo87 7,,9077874 
805 349059577 808! 52907841 1] 
$054 *y)06C116 , S98y 3,9075g42 g| 


89 28|3»9046074 06 3 (3,9964967 
8029(39904561 5 | 8064 3,9065505 | 


99047696 | $566/3,9066582 

199048237 | $0:67/33 067121 
3,9048798 j $68, 33906765 
8034399493 18 j $0693 290681 97 
149049859 | 8074319965735 


$03613,9050 99| 
3,99031955 80} 71 3y9050940 | $072 ?$,9069S12 
8| 


$05 5/3»90606 56 | 5v90 339079445| 
*og1 3,9080022] 
8092 3 »9030559 
$093 39081035 
809.44 3z90816; 2 
$95 39052 169 


8057 3,90617 34 
dogs, ; 39906227} 

8059. 49062812 
| 806017499633 51 


| 


$096 3,992 705 
5097 3903 (241 
og8 3,9983778 
5099 33 9954314 
$100 3,9084850 
| $tor 3z9085386 
$102 3,9085922 
$1c3 349086458 
$10.4 329986994 
$115 3,9087530 
$106 3,9085068 
217 3,908860,, 
8108 3,90891 37 
21 29 3,908967 ;| 
$110 3990 90209 
$111 3499907 4? 
8112 3,9091 279 
8113 3,9091815, 


; 806 1/3,9063 88g 
9062. 7,905.4428 


$26512,9066044 


071 399909273 
8073 1,90703J50O 
$074 3,907 O888 
8075 329071425 
$076 34997195} 
8077 3»9 72501 
5078 3990750} L 
8079 3,9973576 
8080 } 59074114 
8081 3,907 -4651 
8082 339075185 
6o83,3,9975726 
8084 3,9076263 

8o85 |3,9076800 


8115 3,90 9092885, 


$116 3,909 426 420, 
$117,3,9093555 
81 18|3,9094490 
$1 19132999502 5| 
81 20'3,9095 560 


8114 349092359 


$121 
$122? 
S123 
$124 
$126 
8127 
'DI25 
[S129 
[O5I3O 


Num 


5|* 


Lo garithm | 


3,9096095 


339996630 


39997105 | 


3 ,9997099 
9095234 
399098768 
$z9999303 
3499993537 
$,9100371 
3,91 00905 


$131 
81 
$133 
$134 
8135 


$,9101440 


3 2]3,9101974 


339102508 
3,9103042 
359103576 


——_ 
8156 291147 72| 
S157}3, 9115395 | 


S158[3,9 115537 | 
| $159]3,9116369 
5160(3,91 10902 
8161: 29117434 
$1623, 9117966 
8163}3,9118498 
016.4/* 119030 
$165, 3291 19562 
$166 349120094 
8167 3599120626 
\$168/3,9121157 
9:3, 9121689 
[817013 912222 


$126 
$137 
5138 
8139 
$140 


3,9104109 
39104643 
3,9105177 
3,9105710 
349106244 | 


SI41 
\$1 42 
814} 
5144 
3145 


Mor06778 | 


3,9107311 
3,91078 44 
3,9108 378 
399108911 


CHILIAS 9. 
"Nui | Log, tr rithm Num, Logarithm  Num' Logarithns 


$17113,9122732 
Sl J2} + 99123232 wi 
$173(2,z91230l5 
($174/339124346 
(8175]39912487 8 
3,9125409 
399125940 
$17813,9126471 
»179,3,9127002 
8180{3,912753J3 


— 


[$1.46 
8147 
8148 


8149 
-I5O 


8151/7 
81521? 
'$1 F313 


[8154 9113707 $1 89/3,6132209 
$155/3,9114230| $190,3,9132839 


39109444 
1,9109977 
399 TI10510 
399111043 


3,9112109 
49112642 
991131749 


8181,3 9128064 
8182 3,91 25595 
8183}3,9129126 
d154/3,9129656 
8185/3,91 30187 


8$186'3,91 20717 


8187,3,9131249 
8188}*,9131778 


S191 3391333 69 
SI 92 I9)1 33549 )9 
SLy3/3 I 3-4430 
8194 OLE = 
dIg5 4y91 : 5496 

$196 2,91 36019 
5197 399136541 
Sl98 ,3,9137079 
SI99;3,91 3 J00g 
"391 3d139 
19913 28668 
{39915 3919), 
3 39913972 7 


Ol 
2 
3 


O 
©, 


g to t+ &: 23 


-  — -— 


8209 3, 914227, 
8209 3z 9142 90, 
$2 10 3199143 432 
$211 3,9143 961 
$212 3,91.44489 
S213 3, 9145018 
$214 3,9145547 
8215 3,9146076 
$216 3,9146604 


8217 3,9147133 


8218 3,9147661 | 8253 
8219 399148190 | 8254 
8220 32,9148718 8255 


8221 3,9149246 | 
$222 359149775. 
8223,3,91 5OJOZ 
8224 "591509531 
$225 2,9151359 


Kk 


j 


8250 


8226 3,9151% v7, 


$228 3, 942 
S229 3,0153471 
$2*0 3z,1539-d 
231 3154526 
8232 ?g9y15505-4 
$233 399155501) 
$23.4 3z915010g 
822512,9156 36, 


$236 59157163 


8237/91 57691} 
$230 399156 0218] 


4 3,9140257 $239|3,91 59745] 
05 349140706 $2 249p291592 72 
8206 91413 TRE 241,3,9159799 
$207, 3914184, | 32432/329700326 


8243|3,9160d5 3 
$24-4|399161380 
82451%»9161927 
$246] 39162433 
82.47|},9162g6c 
8248 29103457 
82 249, [3,916 401 } 
ll, 
$251(3,9165066 
8252|?,9165592 
1,901661T1% 
299 16664< 
93071071 
3299107697 
bs gon 
8258|:,9168749 
8259| ,9169275 
8260 591695800 


$250 


CHILIAS 9. 


Num [ Log arithm Nun £20. 4F70ab | Num, Logar ruth 5 Num L.garnhm 


$261 53,9170} 26 $x96/7,91 88687 83 331 3,90 "g71 


822 2,9170892'$297)3, 9189211 | 8332 3,9207493 


? 3,020801 4 
334 3,9203535 
F 3,9209056 


$263 2,91 71} 2g $2 298, \ 9189734 53 
D264, 3,91 71903/5259 3,91 90253 | > : 
5265 ?,9172429 3300 $91 907J>1 '8 
CI0E 300729548 ranip Neue 3oy | M236 119309577 
8267 3591734798302 3,9191827 8337 32210098 
$268 3,91 740058303 $,9192350 | $335 3992 lobig9 

269 359174530|$304, 3919287} | 833 39 3>0211149 


3 
5 
3 


> 4 


$295 2,0188164837 349205450 | 83653,9224659 


> cn 
8566139225179, 
836913, 45s 2256935 | 
8:68 129226217 | 


$369[3z9226736 t 
$370[3 9227255 
8371139 £27773 6 


3 25 21339228292 

17 3 . 
8373/5922 8811 
8374 329229330 


279 9175055 $305 29193395 | 0 992 3,921 1601 [837 5j329229848 [3 

02 71 3917558 \8306 349197919 ; $341 3592121501 $376 $,9230207 [d 
$272 213 ; 91361058307 39194142 | 8342 1399212701 | G» 77, $,9230885 [3 
3273391766308; 208] 3$,9194955 | $343] 3,9213222 8378 3,92 31404 $ 

$274/3,9177155/8;0913,9195488 $344 39: I 3743 $379/3,9231 922 3 
1827512393 7768081 IC 9196010! 8345 3392 2921426: 03 3 | 8380 $,9232440 3, 
T 76 991782058317 59195333 [3346 3) 9214754 | $381|3,9232958 [d- 
d 773491787} og; I 2 3,9197055 | 5347 39215304 8382149233477 5. 
8 278/13917925483 1: 39197578 [$348 392159 4 8383 39233995, of | 
8:79 19179779 8314| ,9193100 j 5349 3139216345 $38413,923451 3 8. 
5 2-5 3991 $030; 8 d 15|3 9919) 6238350 »9 2: Il 656 ; 8385139235031 d 4 
$2g1 7391. 032 28 $316 2»9199145 (8251 39- 9-1 7385 8386/3,9235549 on 
5:92 39151352 8; t 71329199667 | 8352 3-92 I 7205 8387 3,92 36066 4 
8:5 [2,9181877'$; 18 3,920018g \\ $353 35921842 5 '8; 88/3,92 36584 84 
$18.4 329192 401/B319[3,9200711 | '$35.4 399218995 8339 3,9237102 54 
3-85 3-9192925 $32<[3,9:01233 ($355 199219465 '$ EL 84 
3:36 391834498321|3,9201755 [8256 6,9:199 34 |8391/3,92381 37 | 84 
3287 3391$3973/3322|1,9202277, $357 33220504 | 83921392 F865, [84 
3283 3,9184497 8323 \92 02799 | 83 58 3,922102.4 839339239172} '84 
$139 391450218324] 9303728 [8 59 3,9221543 | 839439923 9690 [54 
$99 99185 545/83 $1349203342 $3603 339222053 939513492 ins d4 
3291 291860 598326 1,9204364 | 8261 3,92225S2 M9109! 240724 _ 
$292 /4912659} [8327 $,9204886 | 8362 2,9223r02 oj 97/3 9241 242 34: 

$293 3,91 871178328] 1,9205407 | $363 339223621 | 8398/3,9241759 ld 
3294 3391 87640 $329|3,9205 92 )|83642,9224140 $299 3,9242 276, | [54 

8400 3,92 242797 


Num 


5401 
[$402 
[>F03 
[$404 
d40F 
[$4 O 
427 
|-403 
[3409]; 


—— - —— 


399243 


339244344 | 
?$9244d60 | 


[39245377 |8 


$92245894. 
$,9240410 

99246927 

59247444 


you ltd 
[$411 
(0412 
[$413 


3302 47900 


310 '8436 
339243827 $437 


8438 
8439 
2441 
044275 
44+: 


3 ,9245476 
3,9248 993 


3,9249509 


241413292 250025 
(415 39250541 


8416; 
8417, 


39925JILOF7 
399251573 


8410|3,2252089 


8419 
542 0 


$421, 


$422] 


[8423 
5424? 
8425 


8426/3 


(5427 
(8428 


(8429 


$431 


43013 


$432]3 
8423 
[3434 
$45) 


339252605 
399253121 


 O—— — 


199253637 


349256730 
349257245 
349257761 
3 3925 258276 
9258791 
349259206 
349259821 
7,9260336 


19254668 


2,6260851 


$447 
8.4.48 
$449 
5450 
8451 
8452 
5453 
5454 
5455 
8456 
$457 


3 ,9254668| 8458 3,9272677 
19255184] 8459 399273190 
339255699 | 


8460 


[4292 63939 


3,9261880 
3, 9202395 
$,9262910 
$4920 3424 


CHILIAS 9. 
Log aricious N um!Logarit hm 


— 


=} 


8471 
$472 
0473 
$474 
8475 


139279347 
3,9279859 
3,9280372 
3,9280885 

3 ,9281397 


[85053 
8507!: 
| 8508) 
$509 
5510 


Fg - 


8476|",92 9261999 | $511 
99264452 | $477 33928 422 | 8512 


| 


49204 49 '8 $470 125928 2 934 | 551} 
8.444 399265432 
$445 3392 9265997 | 8480; 
8446 3492 9266511 | $481 


399207025 
3492607539 
399208053 
3,92 268567 
3,9269081 
3,9269595 
$,92JOIOY9 
2,92706022 
3992711 6 
39271650 
33927216} 


*39273704 


99256215|$45113,9274217 


846 2]? 


0463133927 5243 


5465 
8.466 


99274739 


399275757 


$479 


$8.45 2 
8453 
8434 
8456, 
8437 


8490 


8493 
5494 


$496, 


339276270 
399276733 


8467 
$46d 
8469 


$470 


199277296 


3,9279321 
349278534 


oopae 


$485]3392 


3,9 +8 ;446 þ 


$3929 3 959 | 


3,9284471 
349284983 
339255495 
2,92 $6007 
3992 $6Frs 
392870} O 
33 9257 542 


8488|3*928505 4 
$489 337288565 


3992 209077 


$491) 29289588 
8492)3,9290100 


3,9290611 
$4929112} 


849513292916? 1624 


> —— 


599292145 


£497 3,92 92656 
8498, 3,9293167 
8499, 39293678 | 


5514 
ALS 
8516 
[S517 


8519 
$520 


$521 
8522 
$523 
8524 
$525 
8526! 
8527 
5530S 


Num Logarithm | Num Logarithm 


———  - —— —— ———__ 


349297254 
3492977 04 
329295275} 
9298785 
3992 339299290 
2,9299806 
339300316 
3,9 ; 0083 20 
3993017330 
%,93018.47 


$499302357 


BF18 


3$993024y00 
399303376 
349303586 
{29394396 
1997 04906 
3,9305415 
4,9305925 
$49306434) 
339306944 
$99507433 
3,9307963 
3,9308472 


$529 


[3531 
$532]: 
8533 


55 30] 


8534359 


3z930898r 
3 »9309490 
$,9309999 
WOT 
ITC; 
I1i%95 6 


I 
3 9 


850039294139 $5351239+1 10S 


8505 


850112, 9294700 85 613,931 $14; 
8502/3,9295211 
8503|3,9295722 | 
850439296233 | $539 

05'3,929674} | $5403 


[0997 9931305 


709 W-O.6 
$7 314970 


239314579 


HILTAS 9. 


Num Lo garithm 


85412,9315087| 
8542,3,921 5596 | 
8543|3»9 16104 | 

5443 349316612 | 


$545/29317021, 


8546|3,9317629' 
$547/39310t 37, 


8548/3, 9318645 8 
8549] ',93 T9153} 


2 # 0 cb het are 


855113,9320165 | 


85523, 9320677 | 


8552] ,9321185 | 


8554349321692 | 


S555 3,93 nr 


— O—___ = —— 


Sees 3,0322508| 


5557 339323215 | 


$558,3»93 23723 
(8559 3393 24230 
3560 339324739 


8561 3293252 245 
$562 339325752 
5563 3,9326259 
8564 3,9326767 
$565 739327274 


| $597|3,9341448 


N Nut Lo Lo garithns Gmaes 


8576], , 


g[39935 $3354 | 
2,9333860O | 


339334367 | 


oh $5. 

*,93 36597 

919337405 
349337909 
558713,9338415 | 
3538[3,9338920 
| 8589 3,93 39426 
$590 39339932 


8591 249340437 
$592|3,9340943 


$58 
\ S5S5[ 3 
$586); 


$594 349341953 
8595|3,9342459 
5596|3,934296 4 
359712,9343463 
$598|339343974 


$599 349344479 
8600349 44984 


$566. 259327781 
8567 3,9328288 
[9568 3,932 28795 
556g 339329301 
8570 3,932 29808 


8571 3,9; zozIF 
8572 3,93308223 
8573 39331328 
8574 349331835 


$60113,9345489 
$602|1,9345994 
8602 [3,9346499 
8604(3,9347004 
8605]!,9347509 


Num Logarithm | Num 


— m———_—_>—_ 


| 8716 349355057 8651 


$617 3,93 53561 


615 £,9354c65 | 8653 
| $619'2,9354569 | 8654 
$620 3,93 55073 | 8655 
8221 359355576 | 8656 
0022 3,93 56080 | 8657 
3023 3,93 56584 | 8958 
19357097 | B659 


8624 ; 
9625 3,93 57591 
8626 3,9; 58cg95 


8627 3,9358598 
$62 28 399 359IO1 


2,9332848| 5611 139350536 | $8646 
61239351049 | 8647]3 
8613/3,9351544 | 864% 

014 3,9352049 , 8649 
9339578 | $615 39352 5533 d050 


n1Lo Logar it hm 


348368182 
3,9365655 
3»9309157 

39369059 

359 370161 

39937006} 
339571165 

499371067 

399372109 

329 572071 

399373172? 
199373074 

399374170 
"29 374077 

39375179 

3,9375680 


$652 


| —zj 


| 866013 
$661 


339376182 
99376683 


$662 
| $66} 


8629 3,93 59605 | $664|33937 7184 
8630 39360108 | 866513393 77686 


8631 3,9260611 $666|3»93 78187 


8632 3,9361114 
$633 3,9361617 
$634 3,93621 20 
£635,393! 9362623 


8667] (49375658 
$668/326 379189 
8669 329379690 


8670,2293001 91 


$636|3,9363126 | 8671 3,9380692 
863713,9363629 | $6752/3,9381193 
863>|349364132 | 8673|3,938169}" 


8629 
8640 


8606[3,934801 3 
860713,9348518 
8608] ?,93.49022 
8609349349527 


$575 349332341 


861013,9350032 


8641 
$642 
$643 
8644 
8645 


149365040 
3,9366143 
3,9366645 
$,9367148 
3,9367650 


329364635 $674 3,9392194 
39365127 | 8675 339382095 


8676 349 3,9383 95 
8677399383696 
8678 3993 841 96 
8679 3» 9384697 


2680 2, 9385197 


J 


— \ JJ 4 


Oo WW aw Cc uw 


—_ O© 'S COW Q. +. wo to 


Num 


$681 
$682 
$683 
$684 
$6$5 
$6S 7]? 
$63 
$659 
$0 9O 


—_— 


$691 


»692 


693| 


$694 
d695 
»695 
$697 
$698 
$699 
$700 
d7Ol 
0703 
703 
5704 
$705 


Log arit hns 


3,9385698 
49386198 
49386698 
2,9387198 
149387695 
99} >$8198 

593856953 
349389193 
499389698 
',92g0195 
3,9: 90697 
9391197 
349391697 
349392196 
i 9392696 
399393195 
399393095 
399I941 94 
3423 9499} 
339395193 
29395692 
349396191 
299 © 96690 
3499397189 


34939768g 


$706\7, 9398187 


8707! 
$708 


8709 


$8710 


339 '98685 
1993991 84 


3,9399683 
3 »9400182 


8711|:,940680 
$712(3,9401179 
$713|3,9401677 
0774/3» 9402176 

$715 3,9402674 


yr” es. 


Num 
$716 
8717 
8718 
—_ 
$720 
B71 
$722 


8723[3, 


0724 
8725 
8726 
8727 
8728 
8729 
873C 


8739}: 


Logarit hm 


399493172 


339403670 


139404769 


329404667 
329405165 
3,9 405063 

},9406161 
9406659 
199407157 
19407654 


399498650 
59409147 
199409645 
2994 I ©0640 
299411137 


$[429411635 


3» 9412132 
3,941 2629 


2,9413 126 


139414617 


8740'; 3,9415114 


5741 
8742 


2,9415611 
— 


874213,941 6605 
$744/3,9417101 
$745 3,9417598 
8746 319418095 


8747|3,9418$591 
$748 3,941 9088 


8749 


8750 


| 


399408152. 


32941 362 3 | 8772 


CHILIAS 9g. 


Nuim| 
8751 
752 
$753|2 
$754 
5755 
8756/1 


8757 
$758 


6760 
8761 

876 2 s 
876312 


876513 
$766 
9767 
8768 
8769 
8770 
8771 
8773 


8774 
8775 


Logari thu 


Ne 


3,9420577 


329421073 |8787/3,9438046 


19421569 | 
2,94232065 
339422561 


8786 


$788 
8789 
8790 


99423058 
342423533 
349424049 


8759359424545 | 8794; 


32242504! 
349425537 
3 ,9426032 
3,9426528 


$764/3»9427024 | 8 


349427519 
3,942501 5 
3,9425510 
* 39429005 
59429501 
8770399429996 
3»9430431 
339430986 
39943 1491 
3»9431 976 
359432471 


8791; 
8792 
3793 


795 
8796, 
$797] 


» 


8800 


8go1l 
$802 
8803 


8805 


8800139444827 


8804[3 


Logarith bm 
34943791 _—_ 


3,94 $900 
349439395 
3,943 9809 
329440383 
1494408 77 
149441371 
3y 9441565 
3» 9442350 


3, 944285? 
15 9443246 
3» 944, 810 
3» 9444333 


3, 9445320 
3,94458 14 
3,9446307 
19446800 


| 


| 


i, 9447294 


8806 
8807 


8809 
8810 


8770 


8778| 
8779 
8780 


8781. 


3,9419584 


3,9432966 


$777|3-943 3461 


329433956 


log 34450 


34943 4945 


(3 4943 5440 


$782 349435934 
8733 3,9436429 
| 8784339436923 
29420081 87 85 3,9437418 


$811 
$812 


$02 3] 
881 4 
| 8815 


8817 
8818 
8819 
8820 


3, 9447767 


3, 9448280 
880813, 9448773 
(3 9449266 
319449739 


3» 9450252 
149450745 
349451238 
339451730 
3 3945 222: 


$816|3,9452716 


399453205 
33945 3701 
3945419} 
399454686 


| 


Num L ogarithm | Num 


8821, 5,94551 78 
5$22,3,945 5671 
8823. 39456163 
8824 339456655 
*8' 51259457147 
8826 3,9457639 
002 7.3,945$1 31 
8528, 7,945862? 
4 

9929 2494591 15 
58 30(249459607 
0d3 3831 7,0460098 
4, 2|:,9460591 
583 3;3,9461082 


3834 3,9461 574 
883 513,946 2066 


$836 3,9462557 
$837,7,9463048 
$838/3,945 3540 
8839,3,9464031 
$540[7,946452} 
(8841 39465014 
$84213,9465505 
[8843[3,9465996 
8844/3,9466487 
£84513,9456978 
8846 3,9467469 
384 713 29467960 
0042112940045 
8849|2,9468942 
850 359469433 


885 I 32945 9923 
$852 2,9470414 
8853 3,9470905 
8354 3,947 1395 


Num 
8856 


8857 
$858 


8359 


EL 
299472866 
3*9473357 
329473547 
$8601399474337 
8261[3,9474527 
8862 3,9475317 
536339947 5807 
$864 39476297 
8365 399476787 
5566 339477277 
$8867 39477 j67 
8868 3,9478257 
8869 349478747 
8370 3,947923 6 
8971 ? »947972 6 
8872 3,948021 5 
8873/3, 9480705 
8874 3, 9481194 


|8875/329481684 


$876,329442173 
8877 349482662 
$878, 7,94$3151 


CHILIAS 9, 
Logarithm Num Legarithm Num' Logarithm 


8391 39489506 


85895 
8896 
5997 
8598 
8899 
8 9CO 
8901. 
8902 
8903) 
8904 
8905 
8906 
8907 
8908 


8392 3,9489994 
8393 3,9490483 
8894 339499971 
39491400 


33949194) 
339492430 


359492924 


199493412 
3,9493 900 
349494388 
399494876 
329495 304 
359495851 
359496339 

399496827 
359497314 
39497502 


Bgog 3,9498290 | 8944 


B926/3,9506559 
$927,33950705 5 
8$928[3,950754 2 
8929 ',9505028 
$920 3,95 08515 
893113,95 09001 
$93 2|3,9509487 
8933139509973 
$934 349510459 
8935,3295 10946 
8936(3z9511432 
89371, 9511918 
8938349512453 
$939/i4951 2589 
8940134951 3375 
8941139513861 


8942 
$43 


339514832 
3»9515315 


8910, 339498777 | 8945 8945(3,951 5803 


8911 
$912 
891 3 


5379 3,9483641 
8880 1 2294841 30| 


8881 3,9484619 
8882. 329485108 


$883,2,9485597 
8834 3,948608 5 


8835 3,9486574 


89143 
8915 
8916 
8917 


3»9499264 $946 
349499752. 8947 
399500239 "8948 
1,9590726 , $949] 
3,9 FCI2ZIJ 8950(2,9518230 


S046|3,95 16289 
{49516774 
3,9517260 
'$9517745 


3,9 501701 , 8951,3,9518710 
3,9502188 | 8952/3z0519201) 


8918 
891g 
8920 


8886 3,9487063 


$887 339487552 
5888 3,9485040 


8889 3»9488520 


8921 
$922 
892} 
8924 


3z95cI675 | 8953,399519686 
3, 9503162 8955 og 


3,9593649 


39504135 
39950462 2 


339505109 
3,9505596 
8855 3,9471886 | 8890 3,9489018 [$925 3» 95060 82 


8955 3, 9520656 


8956 3,9521141; 
8957 3,9521626 
8958 349522111 
B95g 3,9522595 
89603,95 23050 


139514347 


Num Logarih: thm , 


8951, 39523565 
$96 213,9524"49 


$953 339524534 
$964 3,9525018 
965 3'9 9525503 


$965 349525987 
£957,3,95 20472 
8968 /3,9526956 
969 149527440 
$970 11»9527924 
8971|3, 9525409 

$97 2|39952 28893 
8973/3»9529377 
$974(3995 29861 
897511295 30345 


ee ee 2 +» 4. 43 Ys. et rung" 


Num n Lag. wuhm 


— __— 


8991/2, 9540494 
$997 349540977 
8998 3,95 41450 


CHILIAS 10, 


| Num 


90;1 

Y90}2 
9034 
9034 


$999 3,9541943 
9000/ 339542 $2425 


g001 3,95-42g08 
9CO!2 39054} 390 


| 9CO3 3,9543S72 


349544355 
9005 947 
9006[3,954531 

9007/3,9545802 
g0c8(3,95465: 84 
9009; 349546766 
9010/3,9547 248 


90044 


$976 3,95 3O82 8 
9977 2 $49531312 
$97 & 399531796 

793 3.9 228 | 
"29532703 


1 59535247 
"Ga 39533730 
8983/2495 3421 4 
$98.4 3,95 34697 
bt 92s L002 $101 

386 339535664 
; £7 3495 367 +47 
$988 399536631 
$89 3 199537114 
$990 0.3953 $7597 


vg 
dy of 
7 
L 


9017 
| COILS, 
| 901g 


OO1I13,9547730 
901213,9548212 
gol 31329548694 
9014'35z9549176 
991 513295495 57 
901613,z955013;9. 
399550621 
3995FLIO2 
3995:15% 
i99552005 
99552547 
3,9553028 
1») 3535IO 
39555991 


9020 
9021 
90 22 
9YO23 
9024 
9025 


| 9047 


9035 
9036 
9937 
g0328& 
JO.,9 
904c 
9041 
Y042 
9043 


—— 


339557358 [9066 
3,9557839 '906713 


| 


'3955d3 20 |900Y 


339559202 9070 
339559702 9071 
'y9500243 9072]? 
93-27% 23 (9073 
9501204 [9074 
399561684 2075 
3,95 62 165 [9076 
3,9562645 '9077 


7,9563605 907g 


9044 
9045|'195, 


90.46 


904d 
9049 
go 5c 
905! 

905- 
9-5» 
9054 
YO 
90 5( 
9+ 5; 

995e 
995: 


goCc 399571202 


— 


8991/3, 95 38080 
$992 3,9538563 
$993 [3,95 3 9946 
994 19539539 
$995 3,9540012 


90260 
9027 
9028 
9029 


349554953 | 9001 
3»9555434 | 9002 
39555915 | 9063 


9030'3 


339550397 | 900% 
195 560577 


3,9571761 


3,9573199 
9065-3,9573678 


Logarithm [IS Num, 


395588 00 /9069/3,95755 94 


A 


3$>9574157 
399574636 
3$4957$S115 


3,9570073 
3-9576552 

+995 77020% 
359577509 


3,9573980 
349578466 


349575945 


2,9563125 907813,9579902} 


19564686 g00oN8 


339579423 


$,9580}80 
799580858 


— 


359564566 90 g08 i]: 
3,9565046 90$ 
3,9565520 9Ccd? 
359566006 908. 
$ 39566486 go8: 
399566966 5026 
29567445 (9087 
49567925 9088 
199508405 9: 8g 9\ 


49568885 9090 3,95856 29 


19509164 porhg8eur 
19092 3,95865 5 94 
1,9579323 (90g 3/3,958 7972 

',9570003 [9094'3,95575-49 
9995[329 580027 
gog6 3,9558505 
9097 339538982 
?,9589459 
— 
[9100 3,95904T 4 


9569844 


229572241 
199572720 |9098 


9099 


?,9581337 
9581815 
399582294 
349582771 
399587 249 
19958 727 
2995542C5F 
3,9584683 
$,95S5161 


_— 


—_ —_—_— — 
o 


i RD — EET 


— T 


ro, 


Num Tum| Log arit bms ; Num/Logarit hrs | | Num Logarithn 


' Num Logernies 


[nn 
9241/3296 57199, 9276|3,9673607 | 9211 3,968996; 


9242 


| 


399657660 | 9277/3,9674076 | 9312 3,96904*0 | 9347 


| 9346| Fap7oGud 


3}, 9706727 


9243[3,96 58135 9273|3,96745 44 9313 3,96g0896 | 9348/3, 9707187 
9:44/3,9658599 9279,3,9675012 | 9314 3,9691362 | 9349, 3» 9707652) 
9245]3,9659069 9250/3,9675480 9315 39691829. 93502,9708116 
9246|3z96595'9 92 281|3,9675648 | 9316 3,9692291 295 | ' 9351 3,9708 581 
9247|,9660009 9282, 3,9676416 | 9317 3,96g2 761 | 9352 3, 9709049, 
9248|[3»9660473 9283|3,9676883 9 IS: 2, 9693227 | 9353 399709508, 
| 9249 399660648 9284|3,9677351 | 931g 7 2,9693693 | | 9354 3,9799974 


g9252|3»9662356 9287 3,9678754 | 9322 3>96g50g1 
| 9253 3,9662826 9288|3,9679222, 9323 39695557 | 


| 
J 9255 39663764 9290 3,9680157 | 9325 3,9696488 
; 


9250|3,9661417 , 9285,3,9677819 | 9323 3z 3, 9694159 | 9355 229710438) 
- 92511339661887 | 9286, 39678287 87 | 9321 Le petns | 9356, 2,9710992. 


| 9357 359711366, 
9358 3,971 1830 
| 9254 349663295 9289 3,9679690 9324 359696023 | 9359 3,9712294; 
| 22D 9360 399712 2758 


| 9256139664233 ' 9397 |3-9680625 | 9326 3,96 6954 9361]? 3971 3222 

) I 9:5713>9664703 | 9292 |? 2081093 | 932713 329697420 \ 9362 ?39713686 
1 Wo9256 399565172 | 9293 329681559 9328|3z9697885 | 9363139714150 
2 F9:5913>9665641 | 9294 339682027 | 9329/3 99698351 [9364 41399714614 
| 9260139666110 ' 9295 39692494 | 9339329698816 9365 3971 5078s 
| Y9:62113,966657g 9296 2,968 2961 | 9331/3>9699282 | 9366 39971554? 
4 Yo62 3,9067048 |6 297 29683428 | | 9332119699747 936739716005 
5| B5:5313,9667517 | 9298]3»9683895 | 93 33[3,9700213 | 9368[3,971 646g, 
6 $964 329567985 | 9299]? 29684362 | 933439700678 | 9369/3,971693 2] 
16 165399668454 | 9300]3 3,9684829 | 9335 3,9701143, 93 9370 $29717396 
1 1266 3y965892 3 [9301 301|3»968529 96 ; 9236|3,9701608 | 9371139717859 
38 Wi:67 3,96692 92 | 9302[3,968 5763 | 97337(39702074 | 9376|3,9715 323 
58| F168 3,9669860 | 9303[2,9686230 | 9338 ghee big 93 73]3971 8786 
F) 16g 3,9670329 | 930 129686697 9339] 19703004 | 972971984 
99, 70 39670797 9309 1962716 9? 974039703469 | 9375139719713 
2 7: 3,9671266 | 93063,9687630 9341349703934 | 9376|3,9720179| 
39) 72 3,9672734 | 9307/3>9688097 | 9342/3:9704399 | 9377133972639 
09 73 3,9672203 | 930 3,9688564 | 934313,9724863 | 937813, 9721102 
0 Wi74 3,9672671 | 9: 20939689030 | 93443,9705328 9379972150 
50 W715 3,967 3139 93 103,9689497 | 934536705793 | 9380339722020) 


CHILIAS 10. 


Num Logarithm Num Logarith m |. Num Logarithn 


——c — cc 


| 


9381,37,9722491 | 9 


9382. 7,972 


9416 3,9738665 


2954 9417| 339739126 
Rope Hf om) 39739587 | 
384 339723880 | 9419 339740043 | 


D385 32724343 | 9420, 139742509 
9421 3,9740970 | 9456(3,9757075 | 


9385 3,9724805 


9330 339725731 


9393 


9387 339725268 | 9422 


9423 


9396 
9397 359729992 


bo99 3 329730816 


399741437 
349741892 


938) 329725193 | 9424 333742353 
9} 90 3,9726656. 942 51339742514 | | 9460"; z9755g1 1 


| 9457 


Num, L YT Art thm 


9451/2,9754778 
945 21259755237 
9452339755697 


| 94543>9756156 
| 9455}? 299756615 


399757534 
| 9455139757993 
9459]3,9755452 


9391 3,9727118 | 9426|339743 274 | 9461 3,9759375 
9392 3»97275B1 | 9427/339743735 | 
399720043 | 9428/3,97441 96 | 9453 3 
9394 329728506, 9429349744656 | 9464 339760747 
9395 325728668 943013»9745117 | 9465 


| 9462 39759829 


339701 200 206 


1,9729430 9431133274557 | 


9432 35 746035 


9466 3,9761665 
| 9467 349762124 


9398 335730354 | 9433|3»97464998 | 9468 3,9762582 


943 $4/3»9746959 | 9469 39763041 


9400 3,97312783 9435 


9401 
9402 


339731741 


940 
949513973. 


9406|? 


339732202 |« 

Mod or3gees| 9435 
399733126 | 94"9 

3588 | 9440397 


19734050 | 9441 


| 9436 


9437 


949713»97 34511 , 9442 
94239734973 9443 
9409 35973 5435 9444 
94101 497358965 9445 


9411; 
448 - 

9413] 
9414]? 
9415 


1273774? 


29/4749 


61349747879 
399745340 ; 
359748800 | 
?,9749260 
Y] 49720 | 


' 9470 329763500 


' 9-471 359763 958 
, 9472, 329764417 
9473 34976408 75 
9474 349765334 
947539765792 


3,97 50180 
$99750640 
3$997S1 IOO | 
399751 560 
$39752020 


329736353 9446 
399736319 94147 
99737281 944% 


9449 


39752479 

13975299 
339753399 
199753853 


41 513397352 03 9459399754318 ' 94853 


| 9476/3,9766351 


9477 39766709 
| 947» 3»9767167 
9479 39767625 

9480,3,976808} 
0481 3,9768571 
9482/3,9763999 
9483[?,9769457 
| 9484|7,9769915 
399770273 


2,9760238 | 


0486 339770831 


9487/2+9771289 
9488 3» 9771747 
948g 2» 97722: Fl 
9490, 3» 9772662 


— —— 
_— _— oo— —— 


94913497731 2 
9492 39977 3 $57” 
9493;3»9774035 
9494|* 14977449? 

2495, 329774950 
9496|'29775407 
9497|3»9775564 
9498, 399776322) 
9499139775779 

9500339777236 
9501 329777693; 
9502] j977v1 50 
9503]; 19778607 
9504 1,977 9064 
959513,977952!, 
950613 ,977997s! 
9507]:,9750435| 
9508[3,9780892! 
950913,97$1348 
9510[3,9781805' 


g5r1 al Ie 

9512]3,9782718 
9513]3,9783175 
9514179783631) 
9515139975495» 
9516139784544 
951713,978500l 
95 181329795457 
951 9139755913 
9520139786369 


WA, io, — > 


_—— 
W..4 


Num wn,  Logarubm Nu: n Logarithm 


_ 9786526 
39787202 
32h 9787730 
9524 3,9795194 
Ab | + at 
952C|339789106 


9527 3,97 8y562 


95 28] 3,9790O1I 7 


9529;339790473 


9530 349790929 


9531/3,9791 355 


95321349791 540 


952312,9792296 
9534 *2979-7S! 
953 $1629791207 
9526'3,9793662 
9537,7,9794118 
95 30, 299794573 


9556'3,9802761 
9557 3,9903216 
9558 399903670 
9559 3,95041 25 
9560 339504579 
9561 399805033 
9562 3, 9505487 
9503 5395005942 
9564 3395063 96 
9565 399806850 
9506 3,59007304 
9507 339907753 
9568.3,9d0821 2 


9569 3,980. 666 


9570 ?,,dogIlg 
9571 3»9809573 
Sidaps top 14 


9539;399795028 [9574 3,9810934 
Prer eppanens [2275 Genet 


9541,3,9795939 
9542399796294 
9543139796549 
9544;3,97973 04 
9545]39797759 | 2 
9546;3,9798214 
9547 349798669 
9545| *29799124 
9549139799579 
255012,980003 4 
9551;3,9800488 
9552/3,9800943 
9553/3,0801398 
9554 ?29801852 | 


9576 33 1SI1841 
9577 3+9013295 
9579 3,901 2748 
9579 3,9813202 

950 - PRIE 3655 
9581 3,9814108 | 
94582 3,9814562 


9504|3,9d15468 
912512901 ggor 
95861|",9816;74 
9587] \,9316027 
958$[-,98172830 
953913,9917733 


1555 7» 98622c7|9590 [2,98 16186. 


CHILIAS to, 


[9617 + 
9583,2,9815o15 | 
| 9619 3,9931299 | 96543 
9620 3,98; 1751 | 96552,9847523 


L | 


Num Log AY zarichm Num Log arit = 


— ——— 


9591)" 
9392, 


981863 J 
3,951: ,092 


56 26 3»98; 4459] 


9627 3,987 4910, 


959313295195 44 9628 3,9b3J53 261] 


959413299 19997 
95953, 9920450 

9596| 499 20902 
9597 3,9021355 
959 ) 399821807 
9599 39922260 
9660 3 ,952271 2 2 


_ _ — - - 


3,99823165 05 


9601 
9602 
9603 3,9824c69 
9004 3,9824522 | 
9605 3,982497-4 | 
9606 3,982 5426 
9007 3,9825878 
9608 ;,9826330 
9609 3,9826782 
9610 3,9827234 
49927686 
3,982 g1 38 


g611 3 
9612 


9013 :,z8285%g | 964]3z9844 73 
9614 2,982 9041 | 9649 3,984483; 


ot 15 399529493 
9616 3,9829945 
49930; YO 
9618 3,9830848 | « 


9621 3,35 22QL 
9622 3,9932654 
9623 339533105 
9624 399833556 
9625 3,9834007 


| 
þ 


 9556|3,984797: 


| 


1963 6:,9838968 
339823617 


66 029 3,90 35S12 2, 
95 YO 7,98} 0203, 


to 2 — CEA a AAA ont ns 


963 I 3,90 36714' 
9632 3998371651 
9033 39837616) 
963 4 32903 $066| 


| 963 513 259838517! 


— 


90 37 2,99} 94419 'S) 
 963d3z 9839869! 
963 $9,334964032C -| 
9640/3,9840770 
9641;3, 9841221 
90 42|? 2984167! 
9043132994512 

9044 « $,9542572 
96451399 9843022 


9646339943473 
ay. 98. 4392} 


ol 


90yO, 3990452 7 
9651, 984572; 
9652 [39846173 

965313,994662 5 
19947073 


1— _— Oo On— 


96 57/34984542: 
9658|3,984887: 
965913342049.322] 
96603,954977+ 


. << II _— — - - eo — 2 WW O—_— 


CHILIAS 10. 


Num, Logarnhm Num Logarithm | Num Log arirhm 


— -—— RX — —_ 


9661 3,9$50221 9696 3,9865926 | 9731 3,9381575|9 
\9662,3,9850670 9697 3,9$563 74 | 9732 3,9382021 


956 3 3,7851120 | g698/3,9966822 | 9733 


066.4 2,9851569 969 |? 19867270 | | 9734 3,9382913 
9700|?, 9867717 | 9735, 2,9853360 


9665 3,9852019 
9666 2,9352 458 


9667 3 


985291 7 


9668 339853366 « 
9669 2,93853816 
9670 329854265 
9671 39854714 
9672 329355163 
967} 329855612 


9674 © 


1935 6061 


[9675 329856510 


9679 
9680 
96 ©x 
(9682 


9684 ? 
9685} 
9686 
9657, 
9638 
968913 


9691 
9592 
9693 


9690] 
»691|3,9963686 


9694} 
9695 


19676 249356959 
9677 339857407 
9678 349857856 
?y9853305 
199818754 


"495859202 


2,9859651 
9683 3,986009g 


599-60548 
3»9860996 


1,9861445 
3,9561893 9 
3,9862341 
3,986 :790 
29363 238 


998641 24 
239864532 
492865030 
*,98e 5.478 


9729 


9701, 
9702 

9703 
9704 


3,986861} 
7,9869060 
72,9369 508 
9705]3,9386995 5 
9706'7,9870403 
97-7 3,9870850 
9703 3, 9871 298 
9709, 39871745 
971 71929); '7.:192 
9711/2987 640 


971 2/349873087 
19573534} 


97131 
971.4-2,937 981 
971513,9874428 
971613,9974375 
97171029575 322 
9718|3 9575769 

9719|*,9376216 
L=# 76663 


9721|2,9*77l0g 

972212,9377556 
9723|3,987800; 
972 24 +9372 449 
9725 5 49575 75896 
972633937934 4} 
9727 3987979 
9728 3,98 '0236 
2,98* 0682 
3»9881 128 


9730 


9737 3,98842 52 | 


[Num| L garulms 
9766\3, 9897167 


9767 3», 9897612 


9772? 


2,9882467 ( 9768/2,98g98056 
9769 3,9998$501 
| 9770|3» 9898946 


2,936$16 5 9736 329883506 | 977111,9899 390 
2, 9899335 


9738|2,9384698 | 9773 3$,99909279 


9739/9885 144 9774 3,990072} 
9749(3,9885 590 | 97751? 139901168 


9741|3,9386035 | 9776 32990162 
| 9777 2, 9992056 
9778, 339902500 
:,9887373 | 9779 329902944 
349887818 9780 339903389 


97813, 990383 833 
*, 9904277 
5133 9904721 
9749Þ 983-9601 | 9754 2,9905164 
13,9890046 ' 9785 » 2,990560% 


9742|',986451 
974313>98 66927 | 
914 

974513 


a EO 


» 9588710 
*$9889155 | 


4,9090492 
$995 90947 


: 9391 32 5 
3,959227” 
975613,9892718 
9757349393163 
9758134993608 
9759 349394253 
9760/2,9394493 
976113,9594943 
9762]3,z9895 388 
976 z13,989532 3 
9764 },9896 :78 
976513,9396722 | 


9754 
9755 


M<,90 91382. 


919- 
9791 


9782 
9753 


978" 
9787 
9788 


979: 
979 
9794 
979 
9796 
979 


3,9909601 


3,9910931 


9798, 7,9911374 
2,9911818|, 
| 98oof2 ,991226 t! 


9799 


39906012 
3, 9996496 
| 3,9906940 
' 978 $3,990738; 
339997 527 
2,99->8270 
3,990371 4 
3,9909158 


! 991 0044 
3 ,9910488 | 


| 


CHILITAS bo. 


Num Loga Logarithys 


PII | 


g9or 3,991 2704 
9802 3,991 3147 
9503! 13,991 3590 
9804 329914933 
9 05 OF 2,9914476 


9806 3,9914919 
9807 329915362 


9336, 79923185 
9837 3>9928627 
9838 39929068 
9839 3,9929510 
98340 3,992 29951 
9841'3,9930392 
9842 3,99308?4 


g208'3,991 5805 9843/3,9931275 


9309 3,9916247 
g9SI0 3,9916690 
gol 3,9917133 
g512 3 9917575 
981 3/3,991 8618 
9814 3991 8461 
9815 39918903 


9844 359931716 
9845 39932157 


9845/3,9932598 
9847|3»9933029 
9848],993 3480 
9849359933921 
9850] 993 4362 


9816 3299193745 
9817 3,9919788$ 
9818; 3999202 

9819349920673 
(9820/3, 992 2LIIF 


——_ 
9821/2,9921577 


[822 3921999 
(982 3/229932441 
9824 3,9922884 
932 5,3y9923 726 
9326 3,992.3 768 
{827 149924210 
19828 3,9924651 
9829 3,9925093 
9830 339925535 


985112399 34803 


| 9852]3,993 5244 


0] 9853132293568) 
98 54':,9936126 
985 51:,9936566 
9856|3,9927007 
9857139937448 
9858/2,993 7888 
985913,993 g 2.9 
9850 3,993 8769 


9861 [2,9939210 
9862 349939650 
9863|},9940090 
9864 3,9940531 
9865[3,994097 


8$;1 3,9925977 
$32 3,9926819 
$33'2,9926860 


$24 3,9927302 


B15 3,9927744 


9866 249941411 
9867 3,9941851 
9863 339942291 
9869 3,99427 1 
9870 2,9943172 


= 


Num 
9871 
9872 
93873 


9874 


9875 
9376 
9877 
9578 
9879 
9380 
9981 
9882 
938} 
988, 
985 
938 
988; 
988d 
988g 
g8gc 
9591 
9992 
9bg; 
95 94; 
9895 
9596}? 
9397 


| Logavrit 


$,994361 2 
329944051 
3» 9944491 
129944931 
130945371 
29945811 
1599462571 
"39946690 
1599471 30 
119947569 
$,9948009 

29948448 
359948888 
159949327 
19949767 


1,995c 206 
$,9950645 
$,9951085 
329951524 
3,9951953 
39952402 
339952841 
149953280 
19995371919 
3,9954158 
$9991.45 

1999550} 


9898 
9899 
9900 
9901 
9902 
990 

9904 
9905 


99955474 
399955913 
39956352 
3,9956791 
3»9957229 
2499576658 
349953106 


993 


2999585 45 


| Num 
| 9906 3, 9958683 
9907 3» $959422 
990$j?, 9959860 
9909 , 9960298, 
9912 3z Þ 9960737 
9911 3 9961 I75; 
9911 3, 9961613, 
991; 3y 9962051] 
99143, 9962489 
991 5 3» 9962 9*7 
9916 3y$96 3365 
991 72 39463003 
9918 3 9964241 
9919!» 9964679 
992033 9965117 
9921 339965554 
9922. 339965992 
9923 *2 9966430 
9924 33 9966362! 
9925 329967305 | 
9926 ?,996774?| 
9927 3» 99681% 
99:8 3599968618, 
9929|3»9969c5 5 
| 9930329969492 
| 9931/3, 9969930: 
993 213»9970 67 
99} 1339970804 
9934 33997124: 
9935 »9971679 
9936 13997211 6 
1,349972553; 
993t -,9972990! 
9939 349973427) 
9940 2,99738(C 4 


94111, 9979301 
9942|3,9974738 
9043] 39975174 
9944} 399975611 
[2945]1+9970<48 
0946|2,9976435 
99471 149970988 

9940 13» 19977350 
94912,9977794 
225 13299783; I 


295113,9978667 
995% 3,9979104 
9953 3,9979540 
995412,95 

9955 3,998041 3 


_ CHILIAS no. 


 o16/09tebgs 
9957 3,9981285 
9958,3,9981721 
9959 339982157 
9960 19992 593 


9961 t 3,9983029 
996 2 bo 49983465 
99633 9983901 
9964 3,9984337 
996 5/2,9984773 
9966|3,9935206 
9967 34995 5645 
9968 3,99860%0 
9969 *,9986516 
9970 ?,9986952 


Num! Logarithm | Num!, (Logarithm' 


9971|3,9987387 9986 3,9993916 
9972 3,998782* 9997 3,9994 350 
9973 3,9988253 9988 3,9994785 
9974 2, 9988694 9989 3,9995220 
9975 349909129 9990 29995655 
9976 349959564 9991 3,9996090 
9977,*,9990000 ggg2 3,9996524 
997$13,9999435 9993 39996959 
997 [9999570 9994 329997 2.93; 
9950!3,9991 ; 105 9995 19997528 
9996329998267 
9 99739998697] 
99,813,99981 21 
9999/3»9999566! 
106004,00000090| 


993113,9991 740 
99d 213, 992 176 
993 3 $99992011 
9984 3,999; Is 54 


9955 2? 


